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ABSTRACT: 

PURPOSE:To industrially obtain L-glutamic acid useful as seasonings in large amounts, by 
cultivating a glutamic acid-producing coryneform bacterium holding a recombinant DNA 
containing a specific enzyme gene in a culture medium. 

CONSTITUTION:DNA obtained by extracting microbial cells of a glutamic acid (Gl)-producing 
coryneform bacterium is subjected to treatment with a restriction enzyme to provide DNA 
fragments of two or more enzyme genes containing a Gl acid dehydrogenase (GDH) gene and 
isocitric acid dehydrogenase (ICDH) gene participating in biosynthetic routes of Gl acid. A 
recombinant DNA simultaneously holding the resultant GDH gene and ICDH gene is 
subsequentiy prepared and transfected into a Gl acid-producing coryneform bacterium to afford 
a multiple enriched strain (Corynebacterium melassecola 801), which is then aerobically 
cultivated in a culture medium containing glucose at pH6-8 and 25-38 deg.C for 20-50hr to 
produce the aimed L-glutamic acid in the culture medium. 
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dehydrogenase: G D H) iS ^ * V 31 :/ 
ttrt — "tf (Isocitrate dehydrogenase: 

I CDH) 'A^'f-^iStl'^U < 2a0»?Si« 

(2) ii?&<i:t»2a«)»5»aie^?i»f-'f?^ 

vSkx fc K (GDH) ifife^- 

yi'Jl>«rt:Kriy'^-•tf (ICDH) iftfi^ 

(3) iJ>'fj:<i:ti2a(^B?»5ftC5^*^5'";i^i'^ 
vKt^ t K □ (GDH) iSG?^. -< V 



i>ttTtKny:f--tf (ICDH) afi^*fJ: 
tfra — y hSlt K^5--tf ( Aconitate hy- 
dratase:AH) 2& 7* "C 19 fi^F SI 48 H ^ 

(4 ) ii^^jr < i: ti 2a®e3»ae7 5 

VttxtKoy:f--tf (GDH) 58^4^, -rv^ 
xvfiftrtKDy-^--tf (ICDH) ae^fict 

(Citrate synthase: C S ) 
jS^?r&d1$nff:^(0«am(l)^^£ttO^ 

(5) < t» 2fi®»9Rifte7 A^iT/Uir 5 
>ttr t K a -tf (GDH) iftfis^, Y V 

X vKx t K n y -.-tf (ICDH) jfte^. y 
3 - y h tt t K 5 i» - -tf ( A H ) iSe^fiJiC^i' 
x>BlJ/ vjr --tf (c S) jae^rfe4l$ff»* 

(6) 5 >K^ffitt3 u :^gsiffl»7&^3 y 

l)Ja**6?g(5)]SKtt05^/l/?5ytt^Sttn 



I 



I 



(7) 5r;u3r 5 U Srl^SI 
fit Z> z t ix^ ioU ^niS^m^c ^ ^ L - '!f JU 9 i :/ 

(Glutsaate dehydrogenase : G D H ) ifiia-T-d? 
J: ^ y 5' X ;/ fit T fc K n y - -tf (Isocltrate 
dehydrogenase: I C D H ) jft ? S: iKc < i: 

«:g1-4ir;i/3r$>»^«ttn U :^ S JBI ffi S: ffl 

(8) iJ^ife < fc *» 2ao»58jft«5?^75'i^>^i' 5 
veykKay:^--tf (GDH) 

y ^ jLyWt'f \i a Y-t - (ICDH) iftfi^ 

3. 9tm(o»mttnm 

jSfe ic J: i)xmtfiHzL-^/uif z ym^^Bf Z>0 
» i: u r . :^ u 5^ X y A a , 3 y * 

T y O AJKfi* 1/ 5 if n 5^T-y'>AJH«B[*^^ 



>KrkKDyf--t? (GDH) jftfiiF, -rvi' 
x>gftx U K ay:r--^ (ICDH) 
i;73-y h8fttK7^--lf (Aconitate hy- 
dratasclAH) 58 T ife S 4« ^ * © « H ® 
(7):BlCSg«C0 L - ^r;u^r s VBl<D«iS;^iS. 

(10) /^Ji:<i:t»2aco»3(iae?*^i''-'^i' 

5Vtt7^tKn'!ii':^--tf (GDH) i&B^. 
i'xvgftxtKay-^---tf (ICDH) jftG-?-*? 
J: i; ^ a: V tt i/ V - -tf (Citrate synthase: C 
S) iam^F'C*S«»a#(0«fflm(7)3SlCKtt 

(11) />jfc<t*»2acD»3ti3am^*'i^;ui' 

$VMT^fc:Koy:^--fef (GDH) jfi , -T V 
5? X vgar k K o y :f - -tf (rcDH) jftfe^, 
7ll-y httkK75'--tf (AH) iSfi^*?J:l/ 

x'vni/v5 -"tf (c s) ae? -Cfe -54$S*a 

#Ol8ffll5(7)]BJClEiSOL-5r;i/ii5ytt(Da 

ifi :fir ifc . 

(1 2) 5vSt^Stt3y;^SIffl®#«3 
ttO^^^^CD^StaS^ S: iSi^ d ^ . 

ffliBf^ («f) ^ y CD 5 vMcD^ififi (5^tt 

flSl*) & fil J: 3 -lir^ c i: ?ai«X3RW lca5?-C* 5 . 
7:fnir («ligJ8H5i«c) * (* 3r 5 v 

«cS:^^«-r 5 i t icA y , *a»i!i«tto 7^- - 

KAy5r|®^^ttl*(I(0»8ft$nfcKtl|cfi:Tra-r5 
15^, * fei^A/ir 5 Vtt^^^6»CDift ffJ<fc y ^ 

ffiTu/b««Srirai-s^r^^?*5tt*i&nTv^s. 
isaKt-r-sciticiyL-iryi/^svttcD^gia 

^^*-tfr*K*^tjfiJ^t7t»iv5<k3ic<fcy, rco 
K:H^r4«-a»3RiSfi^Oi?D-xvir;l^^f;f3 

tt=i y:^^aSo-aT?*53y^7'ti7xy'>A . 



-498- 



> 7 *fe □ 7 ( Corynebacteriy Belas3ecola )80itt 

0-8158) . 73-:;htttK73»-'tfjaia 
^ (4$ISII361-136083) , i'xviai/y 
^--tfifi^^- (1$SBS61-279888) , iS 

iSfi? (4$KBS 61-104768) Oi^D-- 

■fe □ ( Corynebacterlua Belassecola ) 

It Ik J: y 3 »; * X -^^ A • >i 7 -t 3 5 
( CorynebacterluB aelassecola ) H ^ A b T . ^ 

J 

— "if (Glutaaate dehydroKenase : G D H ) ift £ 

? <t V X vSlx t K n y:*- - -tf {Iso- 
citrate dehydrogenase : X C D H ) iSCT-^'d'O 



!RB3Bg63-ai418;i(3) 

( R a s: j» St -r 6 «!> CO ^ a » J: t; # ffl ) 

»9»iSm^O^*., < *» 2a£tJ:a)»3»a 

if (Glutaaate dehydrogenase : G D H ) jft ^ -7- ^ 
'i'V^'xi/ttrt Kny-^--tf (Isocitrate de- 
hydrogenase: I C D H ) A^J-iitttd^tt < t ^ 

aftfi^O^^. 5r;i/4» 5 >Mx t K n y :^ - -tf 
(Glutaaate dehydrogenase: G D H ) 'A^^tS^ 
l/-< V 4^ X V ltf' k K n y - -tf (Isocitrate 
dehydrogenase: I C D H ) jft ^ & -d* < 
*»2aofiE3»5Se9^&^^f'5fflttit.^|£DNAS: 

>ftrt K □ y - -tf (Glutaeato dehydrogenase: 
GDH) ift^5^. -<V^^x>a5f^tK□y:^-■^ 

(Isocitrate dehydrogenase: I C D H) ifi ^ . 
73Xy hSlt K^^ --tf (Aconitate hydrat- 
ase:AH) i4 ^ , ^ J: ^ X > « i/ :/ - -tf 

(Citrate synthase: CS) 

c*ie®»3!ljSa?<0^^/^Jir<tt»G 
DHi8e^fcr<kC^rCDHiftG^&ifiST'S't^2a 



:^^moyiff^^ 5>fia*Stt3 U*^«Iffitil!f 
(4: D N A & «l aiffi® -e * 5 . S5ffi^^iae^ 

ffl iv^, *v 5 if - , iPJ ^ »i * 7 ^ 5 K pAG I , 
zf^T.^ KpAG3, 5 KpAGSoat^-tii' ^o:^ 

bIJ O ^ » 3f? ia'fi ^fe-S-t/DNAHr^Vttv ifi^ 

r (±, ;*:J»S Cxi/a U t 7 • □ y (E9 

cherichia co U ) ) ' 7^ » g> ^ ^ ■ » M i: I' T 
t±WiLlfx.£/iy t7'3 U ( Eschrichia coll ) K 

a) ic<kyt7-5ci;;&'-e*4. D N A ® WBflc 
fflv^5i6li8©3Ri: b-Ctt, ±EIS®®^DN AS: 

ms-fr. D N A &as^«>jc^»-r 4 i t tc<fc y B 
w ia {s ^ & ^ ± ^ t/ 0i a a JSC >c s 5 0 D N A 

(2) '<i^5'-DNAS:^PRSE^"CW»f-raS^E 
■tti. '^i'i'-DNAOBBSli. ^^r^-DNA 
k:aS<i:S5ffi»^S:jfc4>f^ffi5-ti:ari:lcJ:y?7 

(3) ^ - D N A <^HSSS& (1)1? fife D N 
A»f>i- S:fi*ii*-li:. K SI L ffl tft ^ D N A S: 
-3<a. ^i/^r-DNACOraagPfitCDNABfiir 



Jjraeg 63-2141811 (4) 

( Bacillus subtilia) lBB0^^^t:&Mt UT, 

«4Stt3 y ^s«5ffi*5t£0 G D Hae^ . IC 
DHiae?. A Hiifi^&t/c s isfi^ -t n-r 

n^t^DNAlW-^-tlfilTO.t'JlCbTI^SCli:*^ 

(1) {r/u9z>^^mft:3 0 ^mmmo^m^^ 

y^ D N A $: tfl U . SOffiKsB-C^W-r S . 

NAcottffi«:. a#fflv>e.*vTt>s;6rtt (y-/^ 

i?n— x>if T ^/-K^hy- T- 

5hy-. n—^UK X-/^J>^ X 
5t • "7 ' 1 9 8 2 {T,Maniatis,E.F.Fritsch, J. 
Saabrook :Nolecular Cloning A Laboratory Man- 
ual, Cold Spins Harbor Laboratory »Cold Spring 
Harbor N.y. 1 9 8 2 ) ) & ffi 5 C t T * S • 
(4) ffllft^«:D N A &«±lC^A-r . 
3Q: Sffitttt, a WiS^K?- & ^ n - X i/ if L 

^n^^^mt iiz^m^'^A ^ . fct^tf. gdh 

ffitttt G D H & ^ffl L T 4 £2»M 4 . ^ 
iCDHiftia^, AH iSfi^at/c S iSfi 
? & -e n-f *v i' □ - X :/ ^ f 4 S-^- >c *i . 

ifcLTttlCDH, A H C S tt S: ^!fi U 



yi/_N'--f.n-N--hDyi'"7 = i^V (N- 
Hethyl — N'— nitro — N — nltrosoguanldine»NTG) 

30 (3D 18: isfe tafe -3 TL-i''/Ui» ^Vffi^^ttS: 

^au, -tne»o»?j?«stt!ffl^5t8ft*.«T, gd 

f$ A fi£ ?!l (Insertion sequence : 1 S) ^ h ^ ^ 
MViy (Transpoaon)iC<k agC^SIffl^) S: ffl 

" 4 

B(rffi«>a±-CGDHa£^iae?S:i'Q 
«^iaS^ci!)fi«^CD«M SrM^S . -t <t) IS ^ »c <t U 

^(os-^ictt-ttoe^igftiai^-r^- gdh^ 

*v'&WiBBflattm«[5:ffl''*rl^^H J: U G DHfgtt 
SrS^fi. -tOlSm. G DH»tt&:&i-iJ&*t 
«5ftt1c$:^>ab. SE«cS:JSS|-r^» w i: Kli: U G D 
Hg|^jftfe^S:'d-t/DNASff^i5'0--Vif-r 

Ot C S iS G?- ^ 5^ □ - - > -5 ©-^ t* . -tn-f 
tVlCDHffitt. AH?SttXt/C Sfgtt&SS^U 



JfBaBS63-21418;»(5) 

C!)^&±k:^5^3'-DNAft — ^^AU, ^^^fc 
J^Kett«E«tya«4^^::'^i'^'-DNAS:tJffi( 
2) -Cffii^^^^SA^feS. filftitflcD N A CD^A 

, X A , , t :tf , X Y , : i/ X >f , ^ . -'^ ^ ;i/ . . 
53$lSg-162Kl970^ (Kandel.N. ,Higa,A. : J.Hol. 
Biol., 53,159-162(1970)3)** VMi^-y > CT t 
-i-x>®p^ft {^Y^iT. x;^.. , 3-x>, 

x^-r-fi?:^, 16 8^lll-U5H, 1 9 7 9 ^ 
(Chang, S.»Cohen, S.H. ; Mo 1. Gen. Genet. , 168 , 1 
11-115 (1 979] ) <0ynh:/7AhS:ffllr^5 

^ *C <k o T ^7 i t 4 5 . 
(5) |§ 6 *vfc J^K«5tt(#: O * **6§6?;iSfi^S: 

B &^0»5Rjafi^S:^t^ D N ABfj^-tt. J: 3£ © 

^^^^^:*^^&8^tDNAB^;^■s:^:&■r5fiaiL»DNA 

tt^(|tDNA«:«lR»9»-e»fflLT. ^ if 9 - D 
NAhBd^O»3»ifte^«:^t^DNA»fit2:lCW 
»f L . C Z ii. 6 CD #rK»«fta$t» S: • r^o 

CDS^SrW-riDNAW^&'ttfrrfa-;^. ^71/ 
& ^ »J m L : -e n *v cd 7 a - ^ y ;i/ & t 

Aisai, 5^ □ □ Attdi, x.^ j ~ jvitistit ^ 

i c i: tf-C ^ -5 . 

ceo<kd»curt#e.n<5GDHiae^. icd 

Ham?-, AHSfi^ai^C S iSe^S: •til.'f ii. 



(1) 5 :/tt4^^«»icW4-r 

98afi? G D Hiftfi^, ICDHjftfi^. A 

(2) *rG DHiftte^^k I CDHam^&l^^ 

NA**€>±ffi»3f*5ifi^S:-tn-en'^ODNA»f 
^Sr^J^ttU, JbE»9Rafi^S:4-4r'^:S-r*DN 
A W S: ii9 5« O a a «1 18 * « 3^ ^ ^ - 3 ^ 
&5vMl«ftifiAn-CS«fc^*fi«^l|JDNA 

yStSr*. i«K0fi4ftiL«cD N Att. » + fi 
4 C i: * i . 

(3) g d^CDffijAit<4c D N A &«il4$-r 

et±CDJ:dlcUT,GDHiae^at^ICDH 
i8e^0 2ao»3!}ae^Sr^tftHfti*DNA 

(*c D N A * irSaxS ( 2 ) K: tfv^T^i? 5" - i: t 

Tffii^r, fitie (1) (3) *-ccDgif^S:a 

jgUt:AHiafi^tittfDNA9f^i;J:t;/*^ 
a:cSiam^&^t^DNAI5f>V4I?u:fiAnac: 

ttCcfey, /^*<fc*GDHi:ICDH«:'a't?2 



^^raB3B3-:^l1l8^»(6) 

fia^«JDNA5:><J'5r-tUTlPffclC^iO"r'< 

Sft:*r(D»?RaG?&'Srt^DNABff^&S[fflSiA. 

6. z <Di&^Km\'^ i>mmi»^tt, ffljit^^sia 
«ii <y $ D N A m)i iirasufc^i'i'-y^T. 

SKDNA&ig-^a, T4-DNA'J^-'tf-CC: 

^A-r*. D N A om±iS^®^Ai±, :/osy 

{*:DNA««^**iTi^Sfcli{Se./j:i^®r, liSS 
fl(^?eKteatti*»e-tn^*i«aiL«:DNA$rJfi 

J* "5 "fe □ 7 ( Corynebacteriui Belassecola ) 801 

# ffi « < t «t & a -r 5 Kl CO « « i: a ffl Ift :r 

I C D H iSC^ fir-^t^pAGSOOl, AHae^S:'^ 
t^pAGSOOl, fi<t IfC S 5a{5^&"g-t^pAG4003^*' 

^9f,^maU:Ml0;)'i&^4@icj3^$nTi>£i9 

0 9 - -f V Ts^ KpAG50O»l»K:-t*i-mG DHifi 
15^ S:^t^»f>t. I C D Hjte^&^tf»f>^-. A 

pAGSOU*^^* 6 *»4$rara6l - 104791 -C 3^ U 
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ae^-t 1 I C DH 

tit t..««3m««^CS. ICO 



X L A* U * • ^ 
5 vSt58»'^«'''^*" 



?5fiaB863-'a418iK7) 



A I ^ l±7 0-^7.61? P> * • 

>. ttzo-so^ia. »« K 





ri±. 




63-2l4l8i)( ) 



-ess 



G D Hise?-*' -^"^ ' ^ ,.,0 

^;7;;;s.«.(— '-""7*; 
a tt 4 -c (» a « eSXIliSfeiiSi^ — ^ 



^_^H(.^-*-*«. ^^^^ 



,K EDTA, 1 0 O.H ""C » - f 

1 -r * H & @ 'R ' 

,i,...so*^.---;^^^^,. 
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rc^a^iaRj^l-. 100D0.rp.(U000 .)t?2O 
HCUpH 7..).10 .h««so.. 100 .H n,c. 



j, -pBB325oa« traa 

XJ. X g t 7 • 3 U (Escherichia C^U) 
PA340 &5 0 ^fLOL'^o:^ J 

H V (Triton) 8r«C 0.1 %(•/•) >- ^ 
.(Trito„)X-lOO. 5 0.K ^Tri.)- 
HC..56 .HEDTKPH 8.5)2 . a * to ^ ^ - 3 

■CtcTSOOOO rp» (64000 k; 

« I. yfl I- T E a W ^ ^ 
g)i 5t:-e4 8«#Ha'£'»K''*^- " 



100 .H c.c..*i8«'c«ai'- *«t?i«n 

1,.«,PBR 3 2 5 DNA ('<*^^^ 'J* 

^9 o^.nB»fi««^>- ''^*^^- 




1 • \ w 1 a P A 3 4 0 4: - 
31; (Escherichia coU)K 1 2 

7}$ 1 1 a 4 - 

• y,;.; KpB«325 DNAl 7 p g S:«t.»«> 

X6l«.^^-".« M;x(Tris)-HCa(pH 7.4).. 
10 10 0.HNaCa«tt«ttlS0 

p » «-c3 71CK•c ^,»BlK«^**^• 
troa. 70t:tio<^BI1»»1'-c- R«fcff 

« 3 0 0.«l.**«».il.A,. «»^2«««>"*^ 

-30X:tcr3^B»i*t^^- 

^KHooorp. (mo.Wsa-ei o^ias^^^. 

V-j;.(Tris)-HC«.PHB.''V"<"""^««»^- 
Hal.lK.Unephoaph.tas.)(«iaii***^^t* 



"C3 OiJ-raSlt^E-tfry^c. -e<DaSJC«ttC^S(D T 

fca, 12000 cpm (8900 K)-C^aT? 1 0 ^ fffl 'C* 
^» UTtKJS & MIR t , t. 3 t^fikf^S: 

D*;i/A (1 : 1, v/v) ffi&WiWl/TS'&L/ 
12000 rpi (8900 g)-eSg'C10^ISI)S 
lU^JttL, 3icJB S: @iDl b fc. 35 * S © ^ 

D O ;ft /I/ A & ^in 1/ TlSJ^ 1/ fca, 12000 rpa 
(8900 g )-C^ia-C 1 O^VSj&^^mV. tKAS:® 
iRUfc, Si*JS ^C»K:^ h •? A fi:fi«aS300 
■Mk:^j:i«Ulftl?L, 3EU:2«$CDX5r>f-;i/$:a 
iPtai^Lfca, - 3 0riCT3 B$ H fit ^ L , 
-tCDft, 12000 rpi (8900 g)t? 1 O^iaiS't^^ffi 
U. D N Ajta&BflXl/fc. -nfc^jEttiSLfc 

(3)DNAOia^it.£^ 
« 1 Xg(2 )0 D N A1.4 M « i: 3 * & ® T 4 7 

r-i^DNA'J^--tf (z.yjK:/i/"-:/ttJ:Ulll 

i$%(Na.HPO« 6g/a. RH,PO« 3g/A. NaC fl 
0.5 s/ a, KH«Ca Ig/A. NSSO4 1 aH. CaC S , 
0.1 hM, — X 2g/a* S<E^ 15ff/A , 

L-XU;t-V 0,3 aK, L - p ^ i/ y 0.3 aH, 

L-t;^^i/> o.i bn, L-r;i/^ — V 0.6 a 

H, 0.05 aM)Cffi*LrJS»bfe. 

(5) n y ^ X U •> A • >i ^ * 3 ^ 8 0 1 
( CorynebacteriuB aelassecola 801) (tSX9f ^ 1^ 
15 5 5 8 ^) CO G D HH^iftm^ fir^^-r 

S5ei?»f^ixs(4)-e»^nfeffl#«:, 

^A7x-3-yl/(20/i ff /» )tTh=y 0 U 
XIOm g/afl) t S:^rt?Sirffi'&;a*3e«%i:. r 

fe. □ 5 A 7 X - 3 — ^I'SSttr- h 7 -t^-r U 

e^&fin^txfiy. ins:xixx';t7-3i; 

(Escherichia coli ) K12 PA340 (pAG103) 



J!raBS63-Jil418Jl(10) 

A) SObM h y ;n.(Trl9)-HC II (pH 7.4). 

lOaN NgC fl g . 10 BKi^^;r h 1/ -< K - ;i/ (Dithio- 
threitol), 1 bM;^ 5 y (SperBldine) , 
1 aN ATP, 0.1 Bg/afl J/ jfe » T 7U ^ 5 :/ 
(Bovine serua albuain. T 0 If t BSA 2: T ) 

(^■fe y -^--f- 5 jff 7 h y -a, JieHiyu 
A)® a»«t 1 0 0 it fl isricr-Bfes 

(4)fflftiy7J^^ KC0:A:|»ffi^O^A 
g? S2XS(2)0*4fe IC J: y , x i/ x y t T • 3 
y ( Escherichia coli ) K12 PA34O0 
3 > tTf- > S4IH|&(CoBpetent cell) & $19 t fc. 
3>ex>hiBteffl|fflMi400/t fl t |^KXS(3) 
0£;&tt4 0 /t fl 2: &!g^ LT. TK^tCl^lSlfil 

-toa. 4 2t:iC'C 2^iaiiDJftUfctt, 5afl 

<iDL-^nAfeaiinrU'C3 7 t:icT90^ra»fiJS 

^JBUfc:A:fflaiCDGDH?SttS:. TffiflD:;5F^-^ 
ffl^-r -5 c t tc J: y , 5^ n-x>if LfciSfi^TSfJ 

G D His^aeiF-c* s c i: iHB u fc. ^^aaf 

«cjgf«6 (RH.PO, 13.6 g/fl, R.SO, 2.61 g/fl, 
NgSO« -THaO 0.2 g / fl . CaC fl s 10 ■ g / fl , FeSO« • 
7H,0 0.5 Bg/fl. ^nflX — Ts 4g/fl, KH^Cfl 
3g/fl, L-XI/;txy 0.3 bM. L-D-fJ/V 
'0.3 bK. L-tXf-i?> 0.1 bN, L-7;1/¥x 
V 0.6 bH. f^T 5 > 0.05 bN, pH7.2) 1 0 Oa fl 
tC, X X y t 7 * 3 y ( Escherichia coli)K12 
PA340 (pAG103)&aSL, 3 7 r "C - B ig « L . 
& ASri^. 2 Bfl (DTMfi«»[(5 ObK 

h y (Tri8)-HC fl , 10 bH 2->;i/:^>-:/hx 
^'y-vu, pH 7.s)iclHSbfc. chfrjS^iSja 

SlL/^ft. 14000 rpB (20000 g )-C 20^ }8I)3i6>^ 

JtibT. «isgMasid^(&»?R»[) t fc. 

X i/ X y t 7 • 3 y ( Escherichia coli ) K 1 2 
PA340^xi/xyt7*3y (Escherichia 
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coll ) K12 PA340 (pBR 325) =fe Jgf -f 4 
-^UHi, ti^-^^mi^m^^ . lOoM if JUS 

GDHfStttt, 2.5 .fl (^)BJ3SS;t?fltC50 .M 
h ^) ^ (Tris)-HC A « 40 bM NH«C 6 . 0.25 aM NAD 
PH. 5 mHo-'irhif;i/?/l/K, 10~lOOA»fl 
taS&fAaiSi. PH 7.6)0340 nm <9 3% £ CD « ^ S: . 
B3i»f^^«^)tifc«St(2 2 8 S) -effl^-ri 
r 2: (c U f:: . ^ «3 M £ti ft O SE 3 It 3 ^ 
(Oai^tC»± □ - ij - dowry) /^Csf-.x-r^.D- 
y -(O.H. Lo»ry), X 51 • i/ x -< . D — -5 x ^ a — 
(N.J. RoBebrough), 7 - 71/ . 5/ x W . 5 > ;KR . 
J.Randall), x ■< . -f ;J- 71/ . ^ A ( J . Biol. 
Che».) iB2m 265K(1951^))CO*jfi&mv^fc. 



S (Departsent of Huaan Genetics, Yale 
University* School of Medicine, 333 Ceder 
Street P.O. Box 3333, New Haven. Con- 
necticut 06510 U.S.A.))(0/^-^'< ^ S^x 

^ y ^ 7 > (Barbara J. Bach«ann) J: »J 4^ 
^$tvfcxi/x U fc7*3 U ( Escherichia 

coU) K12 i^ft. ±K«H 

t 7 • 3 U ( Escherichia coli ) K i 2 P A 3 
4 0 (pAG103)tt, ffijf)-rSV>G D Hifc?3&tt & W 
U T • 

(6)ffi-&:^ 7 7. 5 K pAG 103©^>St »«f 

^ K pBR325-cmKfe^ **^fc^i^^ 
t7.au U2 PA340«t©«*> y ICXi/ X U fc 7- 
n y ( Escherichia coli ) K12 PA340 

(pAGio3) v> im^ttSJffixacn-cz)^^^ 

mULm CIj^V^ 7 ^ K pAG103(OD N A 5:^ 



}}KIB363-21118:» (11) 





1 a 






Kdh 


GDHJtmtt 


PA340 V 




0.009 


PA340(pBR32S) 




0.003 


PA340(pAG103) 


+ 


20.8 


PA340(pAGn2) 


+ 


28.9 



UfcaxS^-X3f->75 K7x-VJ/^ 
^ U ?!■ ^ K y > 181 ( ^ -Nicotinaaide adenine 
dinucleotide phosphate , reduced fora, 

£t T N AOPH t as t* ) (0 fi ( V Y o ^ ;y ) -e S a< 
u r fe -5 . 

(2)-<— '^y i/x4^r-fy^ Xhyi? 
■fe 31 — (E- coli Genetic Stock Center), 

^yi^x, X— ;i/ a.x^< — j/r--r. v^i' — 
;u ?rr 333. u-if- ^ h *J - 

h, l^ — .^J" — . ff, V O 3333, Xi— ^ 
a ^f-^ y h 06510; 7 U ^-^^ 

tttJftUri 50/1 z<^~f K pAG103O D 

NA&l^fc. c:C!)DNA3&»ft#'* 0.3*»ffO5t 

<^&aaL/£nic. :s.4r io#&©45ffi»^EcoRi, 

BaaHI. B«l n , Hind in( x y > - V & * y » 

A). Pst I ('^■t Ai^y -tf-^^jjf 5 h y -a. 
?ies J: y«A), saci (^ tS jfi « .k y II A) 

Sal I ( X y V i; - V a J; y « A ) , Xba I ( X y 

jf?i/j;->aj:y«A), xhoi(±aiitt^^a 
J: y aA)^*®"^^^.!;.!;^^*^, -tn-fn© 
aiEawttzoA a (|»icT37T:-c2i^iais;&s-ti-fc- 

-t OM-ffc t fciCiR S:VX7r-<7.?» (T, Haniatis 
E.F.Fritsch, J.Saabrook:Molecular Cloning A 
Laboratory Manual, Cold Spring Harbor Labo- 
ratory, Cold Spring Harbor N.Y. P. 150-185, 

i982)o:^Fifetc J: y • 1 % (v/v) 7 □ - ;^ 4^ « 

.^<fct;4 %(«/v)jKy 7>7 y;i/7 5 
/■ax^iz-jA^nv-r K7KStt^aSlUX30 
fcDNASffru:^tf;Ta/<:/K(7)ja&W^L. # 



7A5'7r-i/(l phage)DNA ( - y tJ? > J> - 
(^X174 phase) D N A CDMffi»3l9HaeIII (C J; ^ 7g 

(7) G D HM* j« ^9=- & -S" tf J& 5 . 4 * D ^ - ^ 
ODNASf^CD^m 

t?ffillliS« 1 xa(6)-esi« b fey 7 ;^ 5 Kpag 

103©DNA20pff»catfC, 100#ffifl!)*l 

i8©5lfEcoR I , sa« I t-t*v^4\in^r. 5 0»« 

h y X(Tri8)-HC fl (pH 7.4), lOaK MgSO«, 100»M 

Nac fl oaarat 1 0 0 M tt'T . sTxitcrz^ 
^ ' yi*--^ - 7jKvhy-tt. *BJ:yaAL 

L M P 7 /f □ - X (Agarose) i ffiffl L , 4 t: > 
«^ac«lSrt7'S:-3£C^l4itrffifc(3«0*lSfe»C<ty, 

i»^«Mfl*TtcaS, G D H03fe Sr-ttfl^ 
5.4 ^□•^-;^©DN A »f ® «S L , 

'tcof^jfi«)7^D-xy;us:WyaiLfc.«yai 

Ufe7^n-xyjl/tC-t®fii(;D3fgfiOTEa 
»?*«:lWiLT. 6 5 X:-e 1 0 ^Ifflfiti^ L, 7 :tf D 



T i±4S£rff y 7 y ;u 7 5 K y & ^ 

■tOM*, 7^5X5 K PAG103 tt, ^4?5-pB 
R325O$0RR»3SEcoRI ^ »f fi? (fe IcISf 5 . 4 * □ ^ 
-::^0^3l£<©EcoRi»fi^-A^iaii4nr CCD 
EcoRllW^^^ ;Oit, n y r y A • ^ 5 -b □ 7 

( Corynebacterlua ■elasaecola ) 8 0 1 ( Itt X 9f ^ 
arm 5 5 8 #) tib«OG DHS^iggits.^t,D 
NAW^r^S. 

y5X5KpAG103 D N A & ^7 A 5 KpBR325 
0«*>ytCffll>4J5t^ttUgg||JjSflfflX8(2)i: 

^R6&icig«(?):35F^-ejit/x y t7-ii y 

( Escherichia coli ) K12 PA340 & j& S |E «| U T 

ft tt t±, ^Tx^7•t^-fi'yv|^tt7^'tfs/y 

^$co7x >'-;i/S:asiioLT, fili^oa. *JB& 
;i/A (1 : 1, v/v) ttiisiiaLr, aij^cDa, 

^nfe*;ffk:»IB(:fhy^ASrftHa^£300.M 

i0^Ttil?«)a, - 3 0 t:iCT3^rafii^ U . 
■toft. 10000 rpB (9000 )-C^fl1? 1 0 ffl iS 
'6.^«Lr, D N A <Oita S: @itS( U fc. ?Jc tC, ^ 

tfllj 5 .4 □ /< - ;^ ® D N A WK- SriKi 2 ;i s ISl 

(MT^S) 



iJ^yS^^T^V'^A • >t5"fe35 ( Corynebacteriup 
■elaasecola ) 8 0 1 (pAGSQ) /P <D &i V ^7 7. z \^ 

-r X 5 KpAGl&iS/JWb l/T :/ 7 X 5 KpAG14 

Srf^fiSu, s[y7XiK*yrh7-9->r^'yvW 

NASfj^-Sry^X^ h'pAG3k:taaA/t?:r 7 X 5 K 

(D3U^/<i'rU'5'A* ( Coryndbac- 
teriua ■classecola ) 2 2 24 3 (IftXSf^^F^ 
5 6 0 6 0 V X 5 KpAGlO^a 

iffiffittfe. iti^fiRiS^ ( (NH,).S04 10 g. 
^5»3 g. R.HPO* 1 g. NaCft 50 kk . HgS04*7H,0 
400 RS. HnS04-4-6H,0 2 FcS0«'4-6H,0 2 
BR, ^f/Ua -X 20 g, t':4-f-> 50 Mg* 7 

5 V^Stt^ 200 M g. I g&*6*»ci8 
;&^Unfii:L, pH7. 21C5ISIU^1SS!1) "C. 

2 0 "C-C 1 0 , 10 » 000 rpB(ll»00O g) 0 jS'O 

(v/v)x y-;i/*m?«-ei^?^0aaff*£«ibT, 

T E taWSSt (10 iM h 'J X. 1 iH EOTA. pH7.5) 
20 a ft 1*1 t m »i/ fc . i ® «t tC, 10 Bg/a ft X ^ 
i/ A y n v >r ttK2 ag t ifi ^fc -fe i/ A 23 . 

6 gt &iDit-C» A^U:^S» b , 40,000 rpaClOO.OO 

0 g)i 5'c-^4 ammT&^^nijfc. i9ii^»msi 

tSSSt* ' i: K:<k y . X 5 KpAGlSrtSfe. 

;i/-e40}6fltib-cxf^i;'>AyDT>rK&[!it*u- 

■f CDft IC T E a«»t 3^ b Ti8^ U T . DNAa 
^SOpg/mft^y^X^ KpAGlOa^^ 7 ftt 1 
mflitSfc. -fyXz KpAGlS: ^EXSC 1 ) - (6) 

(2»7^5XS KpAGlflOStSl'ff D N A« jft ^ 



JJPfaeg 63-214181* (13) 

3 2T:. l^ftfiai^^«U. »^ixfciSlSI«8 aft 
S: 200 aft COg^re^^fiilS^tC^a UT, 32^ 

T 5 ^mm&i^^ L^. 

i0««t7>6««cS:||0L, y-/^'>A?8t C50 ■ 
Hi^'yua -X. 10 aH EDTA, 25 aH h y X ( t K D 
*i/>l^;i/)7Sy>3'> CTrls(hydroxyaethyl)- 
aainoBathanc:Tris). 10 ag/a ft U f-f A ( i/^ 
^a, ^KB.fcy«A), PH8. 0310 BftK:JB 
?5 U 4 2 rtr 1 ^ISIfiiC* "frfc. *SJCttcr;i/ 

A y - K r £^ 84 h y A (Sodiua Dodacy 1- 
sulfte Sky S D S B«-r ) (0.2 N NaOH, I $ 

(w/v) SDS)20 aft iSini*i$coa, 7K4»tc5^ra 
Hv^fc. ?Jck:*fi*Sf« tc. U y A 

(SMS^St^y'^ATKm^ftGO aft, #B41U5 
aft. ««7K28.5 aa0^'^%)15 aft & Jni ft ^ (9 

a. ;!k4Jicl04>faiHv^Tmett Sr^fc. fflffi^fO 

^Jl «: ifi'Cr'ff IC^ U . 4 1C , 5^3-181, 12,000 rpa 
(13000 g)0a*£^^lB SrtJt^, ± S S 0 ^61 b > . 
m*^^057x/-;i''i'najj«^'A« (i : 
1) -CttmbTTtcflSrS^HUfc. ^nic2f&^0 

B&SexS(8)-<DTaflbfc^vX5 KpAGK^D 
NA0.5 M g bT lOmti^eo^lBftltiEcoRIS: 
tei, 50 aK h y X(Trls)-HCA (pH7.4), 10 aN 
NgSO«. 100 bH NaC ft (Ottff ?d:40 M ft 37 

r:u:r2i^ra£i5Si!-fc. -e 7 o r-e i o ^ 
raitURb-csJCSffih^-ttfc. c<ofi;&st20Ai ft 

i:3m&(;DT4 77-2^*DNAy:^--tf (-yrf? 
> i^->*t J: y BI A) i: & . 5 0 aM h y Xdris) 
-HCft (pH7.4), 10 bH MgCft,, 10 aN */ ^ t h 1/ 
-f h (Dithiothreitol) , I aH X ;P 5 i/ > 
(Speraidine) , 1 aN ATP. 0. lag/a ft BSA 

-fe X 5^ y -t^ - ^ ^ rff 5 h y - a , 3it a J: y 

m:f y 7..% KpAGUOSt^ 
(:/^x5 K^^^iyyviT) 

3 y :^ r y A • > ^ -fe 3 5 ( Corynebac- 
terlua aelaasecola ) 2 2 24 3 (19X9f*ifflg 
560^) SrLQ^^ (hy:/h>10g, »« 
x:^X5 g, NaCft 5 g^ ir;i/3— X2 gS:l6*»C 
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I 



-®*S«ttS:**S7KT*«5 UTLG»3ei&tt (L 

ia]^»Lr2tt<oxh5-t*->ri' u^tfStttt&ja 

iRbfc. *5e*Lfc2tt<;DxN7-9--fi'yv«Stt 

^ 2 O -r h 9 if -< U >«5tt«t tt, v^-f 

n * :^ 7 A 5 K i U T * ^ ;^ 5 K * i 

7 - K (Plas.id-cured) ^"C i» r> tc . Z fi> <0 - 

nU^/^^xU'^A - ( Corynebac- 
teriui aelaasecola ) 22243 (|iJX ft 

*:i7-K«cS:. t&I2*^«i9«T 3 2 r, 1 2 

^ IB » L T :r □ h y 7 h ffl ffl «£ i: U . 
SIExfi(8) -® t?» i^tifc y ^--tfs^Cttso 

^ it ^ 2 mai^TSKCjft(TSHC?BEtt . TBS 25 sN, 
J. — ir D — ;^ 0.4 M, MgC fl , 10 »M, CaC 4 , 30 
■ Hfc-^;^, NaOHTpH7.2W:ff!« l/fe*»ttT^^) 

50 /I « fcOiS^tt^±ffiVD h:/7XMfflfl3tt 
0.5 m ft ^cailq^B'& b fe. -t <oft5? fcPEGjft Ctsmc 

flUcrff y 1/ v^r rj n — ;|/6,000(Polyethylane 
glycol 6000) 8:40$ (w/v) as 1-5 ) 1.5m 

E t fc . * R - P V P »[ CRl^tttCiKy 1^- 
JV XX y K V ( P V P : Poly- 
vinyl pyrrolidone)40 g/ ft SSSill"?'^} 5 m ft 

SrS^lin 0 r . 4,000 rpi(i80o g)7?sia-t? 1 0 ^ 



?JraBS63-iil118i» (14) 

^iS«l50 m A teas LT 3 2r:-Cfiai&»l/fe. 
B^m^m%^%%JSil\ ( 2 2 8 S) T&fi660 
n.lC *; W 4 «3fcfl; (O D) SSJ^L , O D 0 • 
2tc/j:ofe^j^TlS«ttk:^^i/y>G*0.3* 

&/m ft (o a^ic^c i cj; ^ jcasip 1/ fc. as Ad ft s 

5g, :*-tf 5 10 g. »«xA.A 10 g, K,HP04 

0.35 g, KH,PO« 0.15 g. i/i-ir n-^ 137 g, 
N-hyA(/%-f Kn*i/^f^;i/)>i^;i/-2-r 
5 >r X ^ ^/ > fit (T E S : N-Trls(hydroxy- 

■ ethyl)sethyl — 2 — aalnoethanaulfonic acid) 
5.73 g, MgCft. 0.95 g, CaC ft , KU gi*fi;!KtC 

U r 1 ft t U , NaOHTpH7.2k:M«[ U feigft) 
5 mftk:jSiaU^. ::OSinffij0(4.5mfl»C. 3 a 

g/m ft a«(o yv''^'>A&'d'W-r'5R^^(5 y 
rff 7 7 -f ;i/ --cisjiig L/ fc)o.Sm ft i ssiin t r , 
3 5 Tcr 5 1^(31 »B UHJCS-ttri^n kp^^x h 

^blaifi ^i&a-^l^ $ 7,000 rp«(4500 g) 

tO.5 m ft © R P V P jft»C -S^J^tCfflaa L fc, 
*9 fe^ifeJBSflK i 3 ^Iffl. 30r»Cffr>fcft, R 
-PVPttT*»?U.#iRlHfflttS:^fe.-^fl 
O *«{iHfliflt i 5^ h ^ *^ -< y >'10 /iff/mfta 

tfEi-^tfS^iSJftkiaaffLfe.Migfeis^ttRis^ 

»CPVP40g/ft,3»^15g/ft&gSinLT»i& 

niTM*5eig»fc, -t<D±na:Ms*ife, pv 
P40 g/ft , g/ft &^i(iurf9 6n4 i/B 

h-fv 7. hiBa»femwfc±jgs*3ei&*3 ■ 

ftiiS^LT, T«*3ci&JajbrcSB-r 4 ci t k: 
^kytr^fc-afc, *iSUfcS^««&«:32lC-C4a 

ffStc 1 ott$:aif , r h 7 -y- -r if y vio ^ g/ 

, m ft aaj fe^t^ L G*^i&ifi±Tie^fc L fcft. x 

S(8)-®t:^7;^ 5 KpA61&i^»L)E:;5ri£i:|| 
K&&u:ig«(0:3^ffitcJ:y, ^gr«c*»6:^7A = K 
S: ^ JR 1/ . ^-f i K D N A0,5 ;i g tc ^ b 
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5 KpAG14S:Sl45 l>fc. d © J: ^ ICU fc 15 €» n 

tc!^«3a:p^^r, 3 U r i; -> - ;t ^ -b.n 

7 ( Corynebacteriui aelassecola ) 2 2 2 4 3 ( 

it*itnov^T, -t n e. 5 ^ * * * 

a e ^ & ^ D N A »f >i <o a 

D N A20 A « b -C , 100m&<O«aiS»*Ba.H 
I , Bgin & igi^lCiro^T, 10 -K h U :^(Trl9)- 
HCfi(pH7.4), 10 bN MgSO«, 50 «N WaC ft , 1 

10»000rpa(9,000 B)-CSat? 1 O^IBia^^ttb 
(S):/^;^^ KpAG 3©a»i: IWIS»^BaiH I jO: 

'J'^A • >l-7-fe35 ( Corynebacterlua aelassec 
ola) 2 2 2 2 0 ( « X 9f * » » 5 5 9 # ) 6 ^ 
JStSKl/fc^?:?^^ KpAG3©DNA4 ft g \C 
itUT, 2 0 M<40«!llB»5RBaaH I SriH^T. 10 
• K h U A(Tris)-HC ft (pH7.4), 10 bK HgSO*, 5 
0 flH NaC ft , 1 pM i/'f-^hl''<h-/\^ (Dithloth 
reitol)<;!)a»?a[l00 m ft T? . 3 7 r JC T 2 ^ 

(1 : 1) «tS:aSifnLrm«!<oa* tK^S: 
&fi*iafiE300 bMk: <t -5 <fc ^ icio A., ?Xk:2igfS 



?iB3Bg63-21118I)(18) 

i/ f-.^r h h — ;U (Dlthiothroitol) ® tt W ffi 
100 mOt|Jt?. 3 7 r tCT 2 ^ra^^C^E -frfc. ^ 

^t UfcSt^^tt, l(rffiXS(6)cD;^i£k:<k y , 1% 

A4^-y-?f--?^-7 7K^.hy-tt, ^itB<tyWA 

UfeLMP 7 :<f D (Agarose) tffiffl U , 4 1C 

n-xy^u&^yffiUfc, ^yffii/fer^D-x 

lC*(DSfiO 3<&«©TEa«ttSrJn^T, 65 

X V -;!/• □ □ * -rt/ A (1 : 1) ?ft&SJiWb'C, 

Id U fc.^ & n ic, »tt*:^-hy'>AS:ft» 

aiffiSOO iHlC^ * A ^ icaftl U , 5etc2«S^0:t 

» U fcft, 12,000 rpB(8900 g) -CMWC 1 0 ^ 
fHIia4>^)»U-CDNA0a»fi:@JRb- cnS:» 
ffittttUfc. IBS. 'f=77.^ KpAG3<^){WR»3*«»r 
«a ^^40^39%^-. 
(©y^:;^.* KpAG5 0©B!l^ 

|&EXS(8) - ®2lt/<DTSi« L fc^ ^ (0 D N 
A^*fc3J^tt<;DT477— t7DNAy^--tffc 
fcSO bM h y ;^(Trls)-HC a (pK7.4), 
10 bN KsC ft 10 bN i^^^ h P h --«^ 
(Dlthlothreitol). I bH ;^ n/ S 2^ > (Sper- 
BidineK 1 bH ATP, 0.1 Bg/a ft BSA & ^ O tt «f 

soAift^T, 1 sricr-ttSiC^E'ttfc, -tea 
xa(8)-(3> 1 1^ c?&K*s»«^^»^«fc y =3 ^^'^ 

i7-7-»;'>A*>l5"fc3^ ( CorynebacterluB aelas - 
aecola ) 8 0 1 (« X 4fc « 558# ) 0 T V =7 ^ ^ 
5^ y :/Wtt?&RiE««( S:ft« 1/ - fc^b. 



K S: » W L . *9 e» n :/ 5 X 5 K i pAG 
k:l^tSiO;6ri5fe*C, a »; :^ A f- »; A • >i 5 -fe 3 

7 ( Corynebacterlua aelassecola ) 8 0 1 ( X 9f 

(9) y 7 5 KpAG50>\C!) G D Hg^aie^ i 
^tf D N A Wr;tCD«ii* 

DNA 5 AiglC^Ur, «(IPS»iREcoRlS:l5#tt 
jiDiLT. 50 bM h y X (Tris)-HC A (pH7.4). 10 ■ 
H NgSO«, 100 bN NaC H & ^ fiff JS^SO m a rfi t 

12,000 rp»(8.g00 «) T ^ a "C 104> IB] 58 ^ « b , 

»i&ivfc7fc;»k:S«Bl:f h y f5r A 
&fiHa£300 bH^^ •6l3ft(C iniL. 2fil9FCD:3:^ 

/--'PSrasirabif^ibfca* - 3 0 trier 3 ^(ffl 
tst^Lfe. -tcoa. 12,000 rpB<8,9oo g)-esia 

t?10^iaiia/i>^« D N Ait« 4: @«l L fe. C 
*V & ttSJfeJft U fc. CCD D N A^4fciJSaxS(7) 
■CWiSl/feDNA 1 /«gfc3*ttCDT.7T-i^ 

DNAy:tf--tf (-yjK^i;-vttJ:y«A) i: 

S: . 50 bM h y X (Trla)-HC A (pH7.4) , IObM 
HgCl,, 10 bH ^ h U ^' h — ;i/(Dlthio- 
threitol), i »N A ^ /I/ 5 V (SpcrBldlne) . 1 
bN ATP. O.I Bg/» A BSA(^ -fe A y - 5 rif 5 

Ky-tt, ifts<fcy«A) cDa»aso n n pv. 

1 0 4>iailra!Rr 4 i t JC J: y . jRit Srff jfc$-l*-fc. 
(10) GDHS^aia^&^^bfctt^y^X 
^KpAGlOOlCOaH 
fi?EXS(9)-cW^,nfe y ^--tfSrt?l«50Ai & 



?fRaB363-J>1418JJ (16) 

»Sl:fhy'>A&fi||ai^300 BHklJfcS^tciniJL 
T 3 b . ?Jc»Cl2.000 rpB(8,900 g)-C 

^a-cio^rfflaA'^>«bTDNAa«&@iiRb. 

A P TiBiaf»E(50 bN h y ;^(Trl8)-HC A , pH8.4) 

200 M A » IS b , X y 7 ;i/ • r ;i/ * y • jj? j:^. 

7 7^ — -tf (Bactelral alkaline phoB- 
Phatane) m^^^ ^ ^ U »A) & 1 #^^^10 

br 6 5 rjCT 3 0^rafiiS:Slf:fc. jeicKIBlsR 

& 1 mffieSJD br, 6 5 -ctc-c 3 0 ^j-ras^&^-ii: 

b 7 X y -yU iilDiL. tS^b/cft, 12,000 rpn 
(8,900 g)T10^iai»^^« bT*ffl & @lDt b. 
£(cti3l@l^i;af^S:IByj6b;^. 9ck:?KMlc 
^9?CD7xy— A'-i'nnjftyUA (1 : 1. v/ 
v) tt SrSllD b ra-^ b feft, 12,000 rpB(8,900 

g)ri0^raa^^«b. *JBS:0JRbfc. Htc 

S:M v^r g5Saxa(8)-<B) t|igi;?&K«s»af^k:J: 

y 3 y ^'C y 1^ A • ^ -b 3 5 ( Corynebacte - 
rluB Belaasecola ) 8 0 lf1ttXW*^ll558#)05 

496*1 ferh^^-Ti'yvBttJ^Ktett*!:*:. 

xN7i^->r5ry:/iOAiK/BA ft-g-o l c^^^jg 

% ( L - 3|E3c*&% ;i/ □ -X 5 K / A Sr ssiin b 
fci&ffl) J:r«^l: b fcft, <5iirS2xa(8) 

-(Do*«k:<fcy. :/9A5K%^«b, «}S2X 

S ( 6 ) O ^tfi J: y * n 6 O 7 5 K S: b 
fc. 4# 6 i\.tc-f7 A5 KS::/7X5 KpAGIOOI i: 
<^:febfe, :/5:x5 KpAGlOOm. m60ic5«bfc 
tSk:, 7 :^ ^ KpAGSOO ^ffi^iil EcoRl^^r^ 
if 71/ 41 5>K^Stt3y;^M«IfiE&*©G . 

(11) y 7 KpAGlOOlft W««c<0 G D HfS 

^5X5 KpAGIOOI «: ft 5 3 ^ 
^ • ;i 7 "fe 3 7 ( CorynebacteriUB Belassecola ) 



?JfSlB3 63-21418JI (17) 



58 ?S J: y 4fl H l> . 0.8% NaClTK iS S9t 2 0 ■ ft 
7?2@zSfe?#^, MESaWtt C50.M Z-i^/UV 

HnSO^, IObM EDTA, pH7.0] 1 Ob 4 IC iB 33 ^ • 

>^4f-(85302lS) riftaUfeft. 14000 
rpi (20000 ff)-C41C-C2 0^|fflat'£<»^<ll^'C<ffl 

GDHfi&ttl±, 3 . 0 ■ A O»^SlStt(100 mM 
h y X(Tris)-HCl(pH 8.1). 5.M a - ^ h if JU 

10 iM (NH«),SC 0,15 .N NADPH, 5 0 

izaf^m»^3tt3«fi«fft(2 .2 8 -efflsg-rs- 





G D H JfctStt** 


8 0 1" 

801(pAG50) 
801(pAG1001) 


0.68 
0.65 
3.71 



^1) mi««)ai) tnc, 

a2)3';^-'<^'ry'J'A • (Cor- 
ynebacteriui aelassecola ) 8 0 1« 3(c3§tttli, 



IK 



(12) pAGlOOl^nS 

a y :^ ^ r y "^.A • 5 -fe 3 7 ( Corynebac - 
teriuB aelasecola ) 801 (pAGlOOl) ^ U fflf X 

s(8)-a)<;D5^ifeic<a£-3rDNAafl£»5 5 

/a A C^pAGlOOl D N A & 1 » A ^ & . 
C 2 ) iBttity ^ 5 KpAG3001 (^a» 

( I ) 3 y * -^'^ r y A ' jt 5 -fe 3 7 801 

• ( CorynebacterluB aelassecola 801) 
(»X9f *«S5 5 5 8 OICDH 
S ^ a e iF S: -r 5 BB ffi <^ a W ^ « 
(D3 y;^/<i?ry'>A'Jl7'fe=J^ ( Coryne- 
bacteriuB aelaaseco la ) 801 (tgt X ^ g 558# ) 

7i»6(O^DNA(OSI3Hi:-tO^»r 
hSKxS (i)-(i)tcEtt4:^«^:^r«u:i 

yONAfflaO. 8 5 Bg/B A ® ^ D N A S: 

:^ D N A 0 ^ CD «?) tCl± . 4 0 (0 :^ D N 
A^CJ^UT. 160*&(^)*lK»5REcoRI(- 
y7K>i;->ttJ: y WA) 5 0 bH by 

7. - HC fl (pH7.4) . 1 0 bM MgSO, , 1 0 0 bH NaCl 



-fr fc . cDa 7 ort?! o^raira^b-Cjgxssrff 

(2)K^jr-pBR3 2 5C99I&2:SSS 

5feT* ^i?^-pBR325S:Xi/xytT- 
liyK12EB106 ( Escherichia coli K 1 2 
EB106)k:»At. ^5€>itfcJ&K«Btt«c;>»€>pB 
R 3 2 5 ^ SI » U . X i/ X y t T • 3 y K 1 2 
EB 1 0 6 ( Escherichia coli K 1 2 EB 1 0 6 ) 
$:50Bft(0L-^D A (rf? y'^rh^lOg/A 
# X 5 g / A . NaCl 5g/A pHl.DKU 
3 7 r »CTSg«ffi 5 X 1 O'fi/B A *-C*ff 
ja^-tirfcft. 2t:t?^«Ufe. 5 ObA 

03!k?&UfelOO iMMgCAaTKiSJfflCifilSSO. 
ffift5£U:25BA(05lk?&tfclOO BHCaCA,* 

mtticfflistfc. ^k^-cso^rafiii^tfca. #s 

ffi b Tfia 5 B A OTfc?^ b fe 1 0.0 BHCaCA,* 

> h -fe /KCoBpetent cell)} • z:0gffiSatt2 0 
0 M AtcO. 1 AgCDpBR325DNAS:^JOl> 



-513- 



37T;tCT90^|ffl»B*&»Lfe. 
>S:SSJflUfeL-«3eigf% ( L - D X t 1 5g/ 
^^Ltz. ^ i&nfepB R 3 2 5 tC J: -5 j^Jticift 

^i'*-pBR325i<Sl^$bfcxi/xU tr- 
ay K12EB 106 ( Escherichia coll K 1 2 
EB106)«:, 7 U \f i/ V >i 3 0 ft g/m A ) ^ if tt 

L a X I 0 OikitlKU* 37T:k:r — «kffi 

Ti*?0a. 15%*/3.-^a-J,^ 50 bN 

;^ (Tria) -HCl(pH8.5), 5 0 bM EDTA, 2 bs 

/Bfl U A(i/5rvtt. *H J: U «A) J: y ^: 

^7Ki8»[2BA ^ffiiau. %a(cT 3 o^nnjc 

-frfc. IJcJC h y > V (Triton)»ttCO . l%h 
y K > (Triton) X - 100. 50 bM b V 7. (Trls) 

0 ObH NaCl(OaW» 150^(4(|»r37TCtcr 

•^A&fiHiiftdOOBNic^dtlttcJbD;!. 2^$ 
(3Dx4i>'-;i/&aSlinUr, - 3 0t:i:iT3^rafil 
I^L/h. ?JclCl2»00 OrpB(8 . 9 0 0 k) "C 1 0 
^raS'Ci^^tt l^-C D N AttR $ Oitll L , ^£tA& 
iAflE$g«^U&. « ^BAPTiGlff 10^(50 bN 
h y ;^.-HCl, pH8.4) 2 0 0 A A »C»» L. 
T- y 7 ;i/ • r A/ * y • rf« 7 7 ^ - -tf (Bacterial 

alkaline phosphatase) (£ lie ^ ^ & d: U 
A)$: im&SiiDi/r 6 SriCT 3 O^fflfiJCS 

-ttrfc. a tea & 1 btr 6 5 ricr 3 

1 2,000rpB(8,900K)'C10^fai)S'6>^tt 

>a/ A (1 : 1 , v/v) tt&SiiinUTS^Lfcfit, 

1 2,0 0 0rpB(8,9 0 Or) -CI OtS-fBSjS'i^^ 



?SB3BS63-21418i»(l8) 

- HCl, 5 0 bH E D T a , pH8.5) 2 b S: ini ^ T 
3 7 r klT 3 0 L fe. ??CiC r OSSe 

5 "CICT 3 0 , 0 0 0rpB(6 4 , 0 0 Og) T 1 !^ 
iai3^^JSL±f9^@iDlU. l/TEfiff ^ S: liDiLr 
18BAi:Lfc. C«)?atiC, 1 OBg/Btt <Oif-i/ 
■^A^DV-f KSttl.2Bfi t filb-fe i/ A18.64 
t Srin^r t , 4 0,0 0 0rpB 

(10.00 0 g) , is-CTASi^iai^^^^iBL 

fc. ^ ^ -pB R 3 2 5 tt. «^ttfiai*K:*y 
a4>-?'i-:/4'. 2*<^^<vKOT*i:UT^V^ 
/fi ^n , C CD/< > K & iS/Ci*-^ i - :/ OffiSE 35* e. 2£ 
J»S-Cffi*SC'5::i:k:J:y,^4?4'-pBR3 2 

ntr;i/r;i/3-;i/T4@J*a5LT, x^i/'JAy 

^Ur. D N A a« 1 8 0 Mg/ii A ^ -pB 

R 325C0aW^T«lBfl$:»fc. 

/<^3»-pBR32 5 DNA IS^gJC^L 
r4 5mffi(5«!llS»«EcoRI&llOiLT, 5 0bK. 

hyx (Trls) -HCl(pH7.4), 1 0 bM HgSO^ , 1 

«t, *«fc@ilstbfc. KiCTkJB tc^S® n □ 
il^^I/A&aiiniU-Cft^l/J^ft, 12,0 0 0rpB( 
8 , 9 0 Og)-C 1 0 ^raa'£-»^» 0 , *J»S:@ilH 
Ufc. 0E*XHc»tt-:^ h y •> A &«:lia« 3 0 0 

ifti$Lfcft, - 3 0 -CKL-C 3 l^lfflfiii* L * CD 
a, 1 2 , 0 0 0rpB(8 , 9 6 0g)-C 1 0 ^WiS'L* 
^ttb. D N Azt» & b ^. ^^S:»£E«£j|ft 
3,0 A A ®TEa»a-C»«Lfc. 

(a)DNA(;!)fi^iLjS;c; 

^SeXg C2]-(1)-(D©DNA4 Mgfct&ffi 
xe C 2 ) - ( 1 ) - (2) O D N A 2 gfc 3 Mtt<^ 
T47T-i^DNAy^--tf(Xyjif:/i/-V|tJ: 
y W A ) fi: , .5 0 bN h y X (Trls) - HCl (pH 
7.4). lOBMHgCA,, 1 OBHi^f^:* h 1/ -f K - 
;i/(Dithiothreitol), 1 bHX^/1/ 5 V (Sper- 
Bldine) , 1 bM ATP, 0.1 mg/m fl 'tf U ]kftl7 
/U-f ^ y (Bovine seruB albuain. T B S A t 

j;y»A) ommmi 0 0 Pi i fpv, is x:\zx 



X t 7 • a 'J K 1 2 EB 10 6 ( Racherieh . la 
call Kl Z EBl 0 6)(03V1^5^>>-*^ . 
(C.pet.nt celDSaatfc- 

«4 0 0/. «t«»SSl8 (zj-d)-®®^* 

-tea. 4 z.tK-c 2»raini»i'fc«-^"'' ® 

.L-^nA43iiiit-c3 7t;K-c9 o.»iai»B« 

(Na.HPO. 6g/..,«H.P0. 3«/». 0.5,/ 
NH,C1 U/« . "»S0, I.H, CaC/l. 0.l.H.^f^=■ 
. 2./.. »3ei5«/«- I'-t-'J^'-^' 

y o.uH) 4 Mi« t X e« • = ® * ^ 

g/.nfcrh^^'f (10 



JJBHB363-21418il(l9) 

■- 

tj (Eicharichia «li)K 1 2 E B 1 0 6 (p*G 

302) k UT^lBl'*:. 

I D C H fttt * . TR®**"'^** 

■r s r fc t * y . f n - = ^ ^ I' fcite?* i c 

■faXSOntV. Xj/x';t7-3>; ( Escheri L 
chla C2U) K12 (pAG3 0 2 ) &3 2t:-caa 
^jlUfc. «:*:BiS&«Sa- 2.il«)MEStt 
{5 O.M 2 -(N-«;v7* y y)xii y?. 

A/* ( 2 - (N -Morpliollne)ethan»olfoiiie 
acid) i ME S . 1 0 mM Mn SO,, 1 0 n. M 
EDTA.pH 7. 0) IcSSUfe. i*v*«« 
aj(kaUfe«. 1 4 0 0 0rp. (2 0p0 0«)T 

2 0»IBa-J.»«l'-C- ««**«^«***' 
iaiRtfc. H.^f « • = 'J (Eachsri- 



chi. coli) E B 10 6 (PBR 3.2 5 ) . 

X J/ X y t r • 3 y (EschaElchi. £2U) K 1 2 
EB106 (P*G3 0 2) SS«-r4«^»^<*- 

ftSiHOfc. x'>xy Kr • ny (Ejchsrichli 
coU) K12 EBl 06 (plG3 0 3) ftlSSir 

itt^^tt. «EL-^n;.»;7yet/y v3 0 

:(Each2richt. coli) K 1 2 E B 1 0 6. (pAG 3 

1 1) 41SS|-J-8»^»^tt-. <»«^-^°'"'^ 
a9A7xX-fl'20 t */-• 

X 'y X y t r • 3 y rB.r.harichla coU) K 1 2 
EB10 6«x'yxyt7-3y (Eachsrichia 
eoU) K12EB106 (pBH3 2 5 ) + 

ICDHStttt. 2. 9.»0»5»fi««t»". 
« MJ (Trla) - H C « (pH 7.4) 1 » M -f V 
?xy»a (IsocUrata) . 1 m M M n C » . . 
0. 5n.M«<bSJ^3^V7iK7? = Vf-^^ 



4? 



U*>K y>l» (llicotlii»«"« Aienina Dintt- , 
el.atld. Phoaphata. Oxldixad For..£lTN A D 

Ptrtf) . 40 ^ imamaK-i O 3 4 0n.ffl 

Bfi»«««»f ( 2 2 88) -C 

aajiaKaaSKit, a-y- (Lo.rr) 6 c 

. i^-f- • n-y- (O.H.Lo.ry) , x jt • 
^ . D-'Jx-^n- (K.J.Ho.ebrottfh) . 7 
• J? x -< • 9 y J'fl' (R.J.«an<l«ll) • 
.f . ^W^A/ • <rA (J.Blol.Chea.) 1 9 3«. 

2 6 5K 19 5 1*1 0!)*i6&ffl<'^fe' ''^ • 1^ 

a!««»&»3«CSt. »3««)ICDHit 

fttta!5l«**f- x'yxytr. 3y (Eiche^ 

coll) K 1 2 E B 1 0 6 (PAG3 0 2) 

tt. cDH«tt*aai'-cv>fe. 

(2) HpAg3 0 2 «)»«t«« 

xi/ 1 y t 7 • a y (Eacheriehla coli) K 
1 2 EB 1 06 (PAG3 0 2) Ay. iJEXS 
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C13 - (2)CDP^ 5 A 5 KpAG 3 0 2 (0 D N 

AS:, 1 6 0 ;t g^«Sa L. fc. dODNAO.S 
Mg*C, :S-10||{t(Ol|llK»3R(EcoRl.BaBHI (-y 

j/'-vti: A y B»A) . Hind in i=iyni>'JT 

>tt<k»J!»A) . Pat I U -tf -^ ^ rf? 

h'J-tt, 3|6BJ:yffllA) .Sail ( - y jK > 

{X phage) DNA ( - y rf? > t^* - V <J: y « A ) 

O 3*1 Hind m 

^il^WiLrzy r X, y i; 7. 1 1 4 y 7 ~*y (*x 

(3) I C DH^SiRfi^ft-S-t^il^S . 1# 

□ ^ - C5 D N A Wf >Tr <0 » /JWt 

SJffiXS (2) -Cai«bfc:/^X5 KpAG30ZD 
NA 3MgVC^*l/T2 0*tt«)»im»9RS8 4 I Sr 
iD^r, SOmMhU 7.(Tris)-HC (pH 7.4) , 
lOmM MgSO«, lOOniM NaCfltOfl 

mtSLs 0 fi u fpv 3 1 icr 2 ^laisics -tt fc. 

3? JC^^CD D a >ft ;i/ A 5c ^iO U T Jlifo a» * 
flSrSiRLfc. *C^B^»:f hy OAiftHaflE 
300mMk:^SJ;^nlin^, ?^k:2<&«©x* 

12» 000rpB(8 , 900s)-Cl05Maiia 
L-C D N ACOitK^ia^Jl l^. rnS:«ffi^ 



«B3H3 63-21418i»(20) 

174 phage) D N A O $(I!!||0l9RHaein ^ J: 2 

<t»f>%- c-^-tf X rj -tj--^ 5 rf( 5 K y -tt .fc y B» 
A) 6DeE^5i^>^ ft 3SrJ v^r^m u fe, 

-t ® X 5 KpAG 3 0 2 tt, ^0 9- 

CDpBR 3 2 5 0«lSll»^O^{9r^{£[(:ild5.1kbCD I 
C D H5*fi?- & -S-O^SiCDEcoR I Sf-fr 3&^, fi ^ ii 
4*lTV^fc. i ©EcoR I W ^T* 3 y r y 

A • >t 7 "fe 3 V ( Corynebacterlua aelassecola ) 
801 (1«XW^«IB 5 5 8 4^) fi3t£<Z)ICDH 

E ^ it is ^ & "d- ty »f -e ^ . 

:r 5 X 5 KpAG302D NAlCiy. HfffilSCl) 

- (2) © ^a^C X V X y t T • 3 y ( Esc-herichia 
coll ) K12 EB106iJ^fttfi«iUfc. -t© 

>Htt7Vi^J/yvWtti'n5A7x-a-;i/flS 

II U (D N AB<» I ) . . . 

ttrffi© D N A Kl^ I CD^ft iC 3^ U T , 3mtt0 
T , 7 T - 2/ D N A y ^ - -tf & 5 0 m M H y :^ 
(Tris)-HC4 (pH7.4), lOmMMsCfl,, 
1 OmMi?^5t hl/-<>— (Dithiothreltol) . 
1 m M A 5 > (Speraidine) . 1 in M 
ATP, 0. lBg/«fl B S A oaW?$ 5 0 ;i II 
fjj-e. 1 5 TClcr-lftfiitSltfc. *COft:, 7 0 

ricT 1 o^raftiift-r « i i: A y , sic&ffjh 

coy ^-"^^^Wt ('^T. filTKXS C 2 ) 

- ( 1 ) ©^^ifeKick y , ij/x y t 7 • 3 y 

( Escherichia coll ) K12 EB106 © J& K t5 
«iMff&t7ofc. -fCDlS*. 7 V i> y VHtti' 

□ ^A7x-3-;i/flSSttr-h5-y'W'i'y>jss 
a^fflxs (2) co**fek:iy, *i^*t«g^ft»«)fii 

5KpAG 3 0 3S:a*5T-5:it e fc . t5 6 ^ 
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-^7 Tsl KpAG303S:«ftq&-r5gf«tiJ/xU 
t 7 • 3 U ( Escherichia coU) K 1 2 E B 106 

(pAG3 0 3 ) ^r>\>x. Btfffixg (1) «o:;^ifttc 
Ay. ICDH|Stt«:ai^tfc- flat, r^oft-^ 

^in L fc. ^ <^tt*, m 3 « n w-r J; ^ Jc. ic 

KpAG3 0 Z\t^{? ^ -pBR 3 2 5 63fc*0BcoR I - 
Saa l»f^lcl&3. 4*n^-;^©^*© EcoR I 
-SAfl I 9f>T* A^iaa^iVC V^fc. c:<OEcoRI - 
SA & I J5f>T^?&^, 3 U ^^-t T- U A • > 7 -fe 3 7 
( CorynebacteriuB ■elassecola ) 8 0 1 ( t$ X 
^$^ 5 5 8 ^} I C D H^a^t^'T'fi:'^ 

D N A »r>i--cfe 4 . 

y7X5KpAG3 03 DNAlC*y,tJKXS 
C2) - (l) CD*ait?, xt/xUtT-nU 
( Escherichia coli ) K12 EBlOG&J^Jt 



fJBSBS 63-2111811 (21) 

(£^T^a) 



(4) ICDH^gite^&'^t^l&3. 4=^ 

n K - (0 EcoR I -Sa a i »f ^ ic tf it 

, 2BcoR I ^«Sall3^d9^(0dfX 
l5S2XS(2)-ca»l/fe:/5A4 KpAG302 
DNA 5M«lCj^bT20 #{fiC® ft!lIK»5(tEcoR I 
^rlraxTSOmMhUA (Trls)-HC« (pH 7.4), 
lOmM MgS04. lOOmM NaCACOtt 
1 0 0 A « T 3 7 r.t T, 2^IBI^;5S"ti-fc, 

r(o»tki»tt-^hy'>A&jBiiaa;3o 

ABbT. -301CtC-C3f^iai»i$L/fc. ?!JcU:l2, 
OOOrpro (8, 900g) -Q \ 0 ^^^Ki^i^ 
« L r D N A2t« & HflSl L * I5 €» ^ it « & « ffi 
Ufc (DNASt^n) . 
D N AKI^ nfc3m&T«DNArffy>7--tf 
(T-.DNA polyierase) ( 5 jfi « ^ ^ tt J: U 
»A) 33jnMKyx (Tris)-CH,CO 

OH (pH7. 9), 66mM C H.COOK. 1 
OmM (CH,COO),Ms, 0. 5 m M 2/ ^ h U 



A I (Dithiothreitol) , 0.1ag/»fi B S A, 

O.lmM 2' -7^**i/rxyi/>5' - hydt 
X 7 X - h ( t/ ^ tt* 3ieSJ:y»A) . O.UH 
2' -T=3J**i^i^f-t^*>5' hyrf?;^7x-h 
(ViTvtt. 3»eSJ:yWA) . O.UH 2' -r 
**i/i^r/i/>5' -hyjhX7x— > (i^;^ 
Vtt, 3ieaJ:y»A) , O.lmMf- 5 V 5 ' - 
>yrf5X7x-h (J/5^vtt, 3*eSJ;y»A) <0 

fi^«44/*fl(fe3or»cx2o^ras*5s* 

fe. d 0»Ek:»«:^ h y •? A 3 0 0 m 

- 30T;k:T3^IfflfiH$tfe. 2)ic^C12, 0 
0 Orp«(8.900g)-C 1 O^ffla/C^^ttUTDNA 
ZtlS%@itSlt. l9i&nfcit»S;«£$tj^0f:: (D 

N AKl^m) . 

SaAiy>*-(Saai linker) ( ^ tB 
ja«t^^ttt i y »A) 1- 5 Aigt T«df y ;it 1/ 
;tf'Ki*'f — •fe? (T« polynucleotide kinase) ( 
aaiSatSt^ttt* y « A) 2 . Smtia:?:, 66 
ra M H y ;^ (Tri9)-HCfl (pH7.6), 1 m M 
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ATP. lOmM MgCfi.. 1 m M X 5 i/ > 
(Sper.ldine) , 1 5 m M J/ ^ ^ h U ■< h - -rt/ 
(Dlthiothreitol) , 0. 2 / ■ B S A W S 

N A SJtl^IV) . 

DNAKfHnflDl/24fcDNA5<)SIV^«t 

T«'77-i/DNAU^--tf (T4 phage D N A 
ligase) 6*ttfc&* 6 6mMKyx (Tris) - 
HCA (pH7.6). IraM ATP, 1 0 m M MgCfl., 
1 m }A JU ^ i/ > (Spernidlne) , 1 5 m M 
i/ "f-^ h U -( h — ;i/ (Dithiothraitol) . 0.2ig 
/aABSA©Hrt??«22A a V 2 2 'CiZ X 4 

a OTtiJVA (1 : Iv/v) ttiSSliPbT»4$ 

M-r>'J'>Afi:ftliaK300mMil*4«JClFII 
it, UctC 2 fg^ODX 5* -^1/ iSSlni 1/ T , -3 0 
t:-C 3 l^lfflfift^? L fcSk* 1 2 , 0 0 0rpi(8» 
9 0 0g) -e 1 04^iaia/C»^«lbXDNAa««: 

Lriti!f(o«, »e*vfc*fltc 

S U A &ftiiaiflt 3 0 0 mM »c )5c 4 J; ^ 

i:i«iau,K>c2m«©i*v-;i/S:2ioA-cili? 

cDa. -3 0T:-c3^raft»Lfc. -tea. 

1 0, 0 0 0 rp» ( 9 , 0 0 0 g ) -C I 0 iMffl jfi 

t T D N A ajB S: 0 (H L fc. IC , » 6 *i 
fca:««:«JSEtti»Ufc (DNAKi^VI) . 

i^Eia (1) - (2) TW«l/fe:/7XiK 
pBR3. 2 5 ODNA 4 p g »C U T . 2 0 * O 
«1PK»5RS a A I illBjL-C. SOmMhUA 
(Tris) -HCa (pH7.4), lOmM MgS04- 
lOOmM NaCacoa 50Atflff'T37 

^uu7ii/UA (1 : 1 v/v) itt & li U "C a 
i^oa. 7K0S:@iRLfc. JS n □ 

»BI:^>U'>AS:ft»a«300InM^c4^«^:■^ 
tClniiL. ^>:ic2f8f»C9i3»y->fVS:SSiBbT, - 
3 0 X:-C 3 l^|ffl««f U fcft , 1 2, 0 0 0rp»(8, 
9p0g) T10^iaaA»4^«tTDNA©tti8l 



?ifaB5B3-:^1418Il(22) 

ElflXL, C n S: U (DNA«^V) . 

D NA«» V^iklS^Ur, 1 5 m<fit(^{Sffi9 
9RSa I & Ha it r , 5 0 m M h r; X (Trls) - 
HCtt (pH7.4) , lOmM MgSO4,100 
mM NaC4<Ott|Btt50/iflt|'-C37'C»C-C, 

kiiu, 1 %r^D-:^y;i/«aiici(iic«ufc. 

U - a i y » A b L M P r ^ n - X (Agarose) 
WTicHft, 1^3.4^^ n^-;^© D N A»f>i-©«? 

bfc. « y ffl b r :;!f D - X y A/ ic -e ©Sft CD 3 

!»U, 7 o -xy>a/ S:^^ »c 3&» L . !Jc»c^ 

scD 7 X y --rt/fessin L-ciii^^a, 

i}?;uA (1 :. 1 v/ v) atS:aiiinuTa4$flDa, 

iaiRU, cnSr«ffi«6j»Lfe (DNAKiRYn) . 

DNAK«YI±»fcDNASt»VB^«i:3mfi[ 
CDT4:?T— i/DNAy^Ef-■tffc$:, 5 0mMh 
y X(Tri8)-H C JB (pH7.4), lOmM MgCa,, 

1 0 m M ^J'^^hV^} (DlthiothreitolK 

linM;^.^;U5i/> (Speraidlne) , ImM ATP. 
O.lmg/mi BSAC0a»ttlOO/»A(fC. 

1 5 t:»cr-iftK«aifrfc. *®a7or:k:r 
c:fl!)yxf--tffi;e?tt4 0it fi smv^t. uexs 

C2) - (1) (OHf^t^tofc- *9 6. 

*tfcS6ftt>, rh7-9-V^'y> (lOpg/mfl) 
ti?a5A7x-3— /I/ (20A*g/mfl) tS: 
'*tf|JE'&fia*3eiS« i: . D 7 A 7 X - 3 

(20/ig/raO) (0 * & ^ t/B(rSa'&^3?5eiS% 

D7A7x-3-;i/Wtt5:B%-rS«c& 
?5clC. m 6 © iS«c 6 iJffixe CI) 

- (2) c!):friE6K: <k y , -t n -f n co 0 fii^l" 



r 

t 



KDNA*mt>-C, gJKXe C2) - (2) O^ls 
KpAG311tt, -^7 7.^ KpBR325C0(H»»38Sa fl I 

V^^t\.f:L-f V 7s 5 KpAG3UCD$!lK»9R WWffiS «: 
^90fc:35«-r. ^ CDSa A I 3 U^-'^^'X 

UC^A* Jl5'fe3 7 ( Corynobacterly lelasseco 
U)801(ttX«f*«F» 5 5 8 ^) SJtSCOICDH 
S^jSe^i-d-t^ll^a. 4 # D ^-^(DEcoR I -S 
a A I 0r>i'<^EcoR I^«$rSaflI^«»C££L 
D N A 9r>T'-C* 4 . 

KpAG3ii:&fii:t-r iffittiVx tr- 

3 U ( Escherichia coli ) K12 EB106 

(pAG3ll)k:o v^T. I?fflx8t2]- (1) 

i-tirfcNADPH (Nicotinaiide Adenine Dl- 
nucleotide Phosphate, Reduced Fora) <0 V -< ^ 

■fe i/. — (E, coll Genetic Stock Center), x 
y<— h>Vh ti — ^> ^ V 0 

7.^ X-/1/ — vx-f, ^i? — ;u ^-z 

•rV J/ 333 iz-^r- A h y - h. fcr-r.:;r-- 
ifsv^T. 3333. r ji . aJ^^As'h 
06510, 7 > U ^ ^ 5 (DepartBsnt of Huaan 
Genetics, Yale University School of Nedecine, 
333 Ceder Street P. 0. Box 3333, Nev Haven, 
Connecticut 06510 U. S. A ) CD 5 
*J X. -< *j ^ '7 y (Barbara J. Bacheann) .k »J ^ 
Sa S n X J/ X y t 7 • □ U ( Escherichia coli ) 
K 1 2 ©^JlittTfe i . 2|C!S*|Ett, ICDH^Stt 

( 5 ) y 7 ;^ 5 KpAG311** 6 © I C D H a 

^afi^&'d'tfW3.4*a^--;^® 



}miB3b3-21418i»(23) 

;^ S KpAG3U DNAJCiy. ficTffixa C2] 
- (1) Jtl/xye7-3y ( Esche - 

richia coli ) K12 EBlOSSrJfJftlaaLfc. 

y>*Stti'n?A7x-3-yi/»tt7i/tri/ 
^&«lK»«t*coi^T. -til 6 :/7 X 5 



» 3 


m, 


m ■ isti 


I C D Hit 


E B 1 0 6 


0.00 


E B 1 0 6 (pBR325) 


0.01 


E B 1 0 6 (pAG302) 


4.07 . 


E B 1 0 6 (pAG303) 


2.38 


E B 1 0 6 (pAG311) 


0.21 



Sa£ I »f>i-o^« 

ffiTEXfi C2) - (4) -CHaLfevr^x^ K 
pAG 311(DD N AZOAgK:^ UT. «]9»^Sefi I 
& 6 0 *ttiin^T:, 5 0 m M Tria-HC £ (pH 7,4), 
lOraMMffSO*, lOOmM NaCacOff 
Iftt 1 0 0 A 4 3 7 r Jcr 2 ^IfflSrfJSii- 

fc. m^ttfcttJfli, «JEXS CD - (7) CD 

:frStic J: y 7rfD^xy;u«^acfttc«i,fc. ^ 

OD N A»f^(0^&i}ftS L., -t«!)f^5S©7;!f □ 
- X y ;i/ S: ^ y ffi L Ac . « y ffi L yS: 7 D - X y 
;i/7>»6<DDN ACOttffitt, fiffKXS CD - (7) 

3 . 4 * □ ^-XOEcoR I -Sa a I »f CD K » 
*EcoR I»3Sk:J:r,T^t55R«&lWK»5»Safl 

iiaai»cj:oT^D5*«tc«;3?ufc»f>i-&*54 

(6) ^ 5 X 5 KpAGSO^ CO I C D HM^it 
S: D N A »r;t CD fiii * . 
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tutzxm (1) - (8) -o-ciafi L fey 5 X 

SaA I !cl5^ttj(raiL'C, 50mM Tria-HC A 
(pH 7.4). lOmM MgSO«, lOOmM 
N.aCa(Dtt»tt60Mfl»?>T. 37X:k:T2l^ 

faiSlC?*itfc- -toft, 7 0 "CT? 1 0 ^P4I AO«i t 
r , K^CScff its "ttfc, d (D ttlcBtSlT^ h U A 

Ufc. ?5clCl2, 000rp«(8. 900b:) T1 

0 ^J-ra jft'£*»^^a "C D N A it IB S: @ «R l> * l^ttH 

S:«jgE$£jaLfc. t§e.nfc5tiRSrBAPTfl»?9t 

( 5 0 m M h U (Tris) - H C A\ pH 8.4] 

2 0 0 /* fl t . r U 7>ri/ . t;i/^ U • 

jj; A 7 7 5» — (Bacterial alkaline phosphat- 
ase) ( ^ 10 ifi « 3S ^ tt i y ffltA)«:i*tt«lFD or 
6 5 r JC r 3 0 ^IfilH^C -tirfc. KlcKK^ftl 

fititasja t T 6 5 t; T? 3 0 ^rai si6 s -fr • -t*^ 
y -;i/&inJiL, S-^ uf-ft. 12. 0 0 Orp. 

ft B S A i^-^^^iTV -t?- — -y-^rf^^hU-tt^fc 
»JB»A) ©iH»«50;ift*-e. isicjcr-^ft 

a C fc: IC J: y , S ;5 S: it * -ti: . 

(WT^^) 



}!BaB363-21418I»(24) 

(8. 9 00 «) TlO^raiS^C^^^ttbrTK^S: 
@ilSlL, 55 -J 1 01^ S: « y ig - ^ 

(1 : 1, v/v) tt&siira is-^ Lfcft, 

12, 000rpa(8, 900s) V 1 0 ^f3il&^ 

Drf;;UAS:aJJaUT8l*$bfca, 12.000 
rpi<8. 900g) V 1 O^JlSiiA^^nV. tKJB 

&0jDiLfc. setkjs h y A iffl^as 

300mMtC5te5«tira^, 2fiSSF<Dx4ry-yU 

- 3 0 ricr 3 i^rafife^ b 

fc, -to a. 12, 000 Tpm ( 8 . 9 0 0 ff ) 
•C10^IBIi9iG«^«l/. PNAztm«:@^l>fe. 

Cin 5: 1/ fc. ZOD N A^afcStisexs 

C2) - (5) -ewsufeDNA 1 /» t 3 m 

ffiCDT«7r-i'DNAy;l!f-'tf (Xy;K>i/- 
vttJjyffllA) t^50raM>yx (Tri3)-HCl 
(pH 7.4), 1 0 m M MgCfl,. lOmMJ/f-* 
j^l^^f,— 71/ (Dithiothreitol) , 1 m M X ;i/ 
5 2^V (Speraidlne) , 1 m M ATP, O.lag/p 

(7) ICDHS^tae^- S: -^^^ Ufeffl'&y 
7 X 5 KpAG 3001<Oftt» 
IffEXS C2) -(6)-Ct§eiifey 
mSQfi ftSrfflv^rtifKXS CI) -(8)-<B)tig 

i:i&B<K«aif^K:*y3y:^-'<i'-ry'>A • 

■fe 3 ^ ( Corynebacteriua ■elasaecola ) 8 0 1 

X h^-V-^i' yvl 0 M ff /Bfl Sr-a-tfLG*^ 
Jg^ ( L - Si^eJgJa IC if/l/ 3 - X 5 s / ft S: asiB 

ufci&«) ±-c]tt^tufca, :s.««c A* e» tsffixg 

t2) - (6) O^SrifelC J: y , y 7 X 5 K SriJ^lK 

saffixa CD - (6) ®:*r*£K:<ty-t*i6 

PAG3001 S: t fc. :/ 7 X i K pAG3001 tt 3g 10 0 

i^BfSs&t, 5r;i/#^>gft^igtt3y:^Maffi 

X<JDDNA»r^A^fflji**T.fc»t^:?'^X5 K-c^ 
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( 8 ) 5 X 5 KpAG 300^:^ »*lt<^ I C D H 

> 7 -fe □ ^ ( CorynebacteriuB Belagsecola ) 801 
(pAG3001) T > T -tfV ^'JVlO/iff/Bfl-d-^ 
L G u > SliSa ( L - y Q ;^ IC. ;f;i/3-A2g 
/fl. K,HP04 0. 7ff/fl, KH.PO, 
0. 3 g / 4 SrllO^-CpH 7.2U:Waf UfciSifi) 

*338iat<fcU«i®t, 0. 8%NaCi7Kmtt2 0 

> A -C 2 NESaff?$ 1 Ovfi klffi^ L/^. 

( 8 5 3 0 2 1 -Cfta U fcft, 1 4 0 0 0rpi 
(200 OOg) r.2p^ffflijt^^«U-C, iRf^ 

& ffl fc I c D H s CD n% tt , u SB X a C 2 ) 

- (1) J; y tr^ fe, -t<Ott«. 

JC36RUfc«ikC, A 5 KpAG3001fil|$«ttc«:, 

-pAG50ff«FS«c^^5 X 5 K 1^ » «f » tt 

(1) G D H ite^^ & D N A »f;^• <o a« 

l5KXSCn"C?^9 6 nfcpAGipOl DNA <2pg) 
SclOOp ACDSObH Tris-HC ft (pH7.5), IOObN 
NaCa. lOaN HkSO« O ilf « 4* T ; 10#.ti[(9Sa£I 

J; y37'c-c2^iaisi5^r "tt -S c: t k: <k »j u 

;UA»[$:Anit.Tlt*|s. iat^^tt.Cl2,00Orp»(8p9O0 

lOS OWBt:^ h U '>/.(3H)i:2.5m»® >' - 

S:SSilBS'&«k-80T;-C30^IHI»a U. fi^^ 
ffiCl2.000rpi(8.900K). lO^fflJlCJ: UztAS:^ 

■CiS^ift^m, ttHi«EE*gJ!ft*-frrpAG1001 D 
N A 0Sa fl I^jSSEei & ^5fc(D N A Kl^ W) . 

(2) ICDHjga^S:'^t?DNABf>»ir<D)a» 

Sir EXg(2)-C^ e nfcpAG3001 D N A fiS 2 
00m a (100 akD N a) ^SObH TrIs-HC (pH7.5), 
lOOnH NaCfi . lOnH KgSO« <9 G ft ^400 m A t? Sa 

A i(20*ffi)-c«»r b fc. Sit?tt37Tc-e2^rai'r5o 



«RSB363-21418,m(25) 



m 4 ^ 





I C D HifcJStt'^ 


8 0 1** 

8 0 1 (pAGSO) 

8 0 1 (pAG3001) 


0.51 
0.59 
3.59 



ai) maacDai) t^c 



^2)jg2ao^2)^^i:. 

(9) pAGSOOlonS 
CorynebacterluM ■elaasecola 801(pAG3001) i* 
ttlSiStfJ 1 0 0. A.-ei0« L. MBEXaCl J-(IO) 
i: ra«0*i6-C*fta-r S c i: J; UpAG3001 d n 

Amift («>|50 Ag/> A )1.2a A 

Caj G DH jgfi^- i: I C D Hae^ S: -S-t^ffllft 

fc. Si5«t&70T:T?io^ifflini« ori69iB»3R&5i5^ 

DHiHG^ft-^tf D N ABfnCi C DH»f)t)&^ 
lllUfc. f l$7^!fn-xy;i/(3lfcH^-t 

<D L M p - r ^ D - ffim) & ffl r , 8ov(^^ 
Ay □ ^ >r K*»tt(iig/ A ) tc304>raa b r«ift 

b, 5(!f^«l(UV)(DfiRM"FtC|ir3.4kbO D N A-'^V 
KOil?feS:«Bbfe. *^'<vKoSl4>«oy;i/fe^ 
ffibTy;K;Dfi*©3fl50TEaWttij&Bit.T65 

c:nu:^»0 7xy-;vaS:iB^rJtl$bfeft. 

20^7 10, GOOrpa (9.000k). lO^iacOsfii^^^tt^ 

X^O:A:it (T.Maniatls, E.F.Fritsch, J.Saa 
brook, (1982)Kolecular ClonXng:A Laboratory 
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Manual, pp , 4 58-4 59 , Co Id Spring Harbor Labo- 
ratory, Cold Spring Harbor, Nev York) it -a 

fc. tKJB kil/lOS (03N»m:#* h »; •> A i: 2.5<SFS . 

©xif y ^asiDJS'&oa. -8or:T3o^fffl 

»at* -t oa4'C-C10,000rpB(9,000g). lO^W 

1 

DN ASt^fK) . 

Tris-HCfl(pH 7.4), lO.H MgC A . , lOiHl^^^tA 
1/ h IbMX'^TI/ 5 > . 1»M ATP. O.Ug/ 

k A BSA(BRLtt«)®tt»»50p 4(|'-C»;^--tfS 

i70T:-cio^ra*Baifta«:^7v>v ^--tf & * 

y -yl/ S:Jll5lTa^^« * y D N A <0?t JR S: 

LfcCT/I/* U »«tt:T.Haniati8. E.F. 
Fritsch, J. Saabrook, (1982) , Molecular Cloning: 
A Laboratory Manual , Pp36S-369 , Cold Spring 
Harbor Laboratory, Cold Spring Harbor, Ne» 

Yorki^ffi, u y -yf^- AaflC2o«g/Bfl . y*/^ 

-A«3a^fcftft42'Cmiaik:«Ktfc). :S-DNA«:S 
al l T^lRaT J!f D -;^y;i/«$tac|(lSrtTV^, Sa 
1 I j&aT>^13kbi: iS3.4kbCD2*<Ol9rJi' b 5 . 
ti CO & B :^ 7 ;^ 5 K 0 . -tOJ:-^*^^;^ 
i K S'^0«tt42tt(^« Ufc, 

_hS22tt<D ^ -^Oltt, Corynebacteriua aelas- 

secola 8oi(piGioi) J: y , tJExSCi )- (a)- 

DNA|Stt(40 p g/« 4 ) &1.5» fl «t>5 1/ fc- 
pIGlOltt pAGlOOlCDSal I ^ [9r 3 .4kb O ICDH »f 



?JraBg 63-^14189 (26) 

( 4 ) Corynebacteriu» ■elassecola 801 (D ^ S 
ts ft 

8?rffiDNAKI»X&fflV^Tfi^Elltt«f|l-(8) 

~(S>tm i: Slf^tc ^ y 3 y r y A • ^ 

-b 3 ^ ( Corynebacteriup ■elaasecola ) 801 X 

m ^HF® 5 5 8 '^) o^sipft ^. as^ 

Lfcxh7-9'>ri^y>Wtt3a--S:T'h^-y'>f 

ics|E35i5g/ A S:'^t/m*:LGlgi6i:tt'<:/h:/l 
Og, »5Rx ;;5g; NaC a 5g, iT/l/ 3 - X 2g 5: Ifi 

7Kiatcm**bpH 7.2icsiiii/fe*i*^)±'eie<fci/ 

C 5 ) fifthly 5 KoasR 

y vio A g/» fc-a-t/ L a P ( L G J& 
jftk:it,HP04 o.7g/ a t KH.PO, o.3g i: & ^ Jra u fe 



(6) GDHfiJ:l^ICDHitti«)ai^ 

tetHa^iftSOB a ic CorynebacteriuB aelaa- 
secola 801(pIG101) agf 1/ . 32 1C llfk J0 Jl L 

fc. * y 0.85t(v/v)naci 

7jc»tt20. a ■C2@i!t?#ft. MESaWtt C50.M 
2- (N-Borpholino)ethanesolf onic acid :MES , lOaM 
MnSO,. lOiM EDTAn2» ttl^JBlffltfc. iivSr^^ 
'>Vtt(l5a)«cr)MSK-fe;i/*-t5^:^-<-9'- 
(853012S)-C jfta U fca, 14,000rpB(20,000g)-I? 

2 0 181 jft ^ It u r » ffi m ^ ( i» ^ ) & Si s 

j5C W** Corynebacteriua ■elaasecola 8 0 1 ^ ^ & 
»9RttS:»fe. fit, d CO»^0«<?)iSSIttT" h 

^-»f--<'i?yy«:**^v^«ffiigJ6-c^T^fc. 

» 5R & ffl V* -t Z n i& <OGDH t? cfc ICDH O j£ ft Sr 
£IT0!>«IC UTSI^Ufe- GDHfi&tt«:2.5. ft (0 l» 
?RS;5«t(50«M Trifl HCa(pH 7.6), 20bM{NH-,), 
SO,, 25bM WADPH, 5bM a --^ h iT yu gfc , 10* 
100 ;t fl ©|BSSJ*iiJ?a[)C5 30X:iC*>ltS 340ni<^«!S 



3te KOK/> S:HS[^it5%Sfft(228S)-CSJ^r5 
ZfC^lbtc. * ^cICDHS&tttt2.9» A 0»^SJi? 
?8tC50iM Tris-HCfl(pH 7.4) l.M -< V X > M Ifi , 
IbH HnCAi. O.SaN NADP*. 10-100 M ft ^ HB g& ^ 
iii ttlOaCC »Cd& 5 340n»lC e t^S®3l6fl£Oi»^ 
S:fflS-r<&c: i:-C#«>fc. ««l}*mtt<0 3^ >/<^ 
!Pt2A5£ti n — y — ^1 (O.H.Losry ,N. J.Rowebroughr 
R.J.Randall, (1951), J . Biol . Cho« , 193 , 265) © 

a)S:«SS(Si'>-'<i'Rt UTiffl^Ufc. GDHCJ:i; 

iS> Corynebacteriu» aelaagecola 801 (pIGlOl) 
BJ§ e> A* tGDHi: ICOHt *^|^l^ic3i^b5^■Cv>4C' 

i: a K * n . 



?iB3B363-21418iJ(27) 

^3) m2^0^2) hR(^. 





I C D H 


G D H** 


8 0 1'^ 

8 0 1 (pIGlOl) 


0.82 
4 . 5 


0.65 
4.2 



a 1 ) » 3 1 ) t • 



l± A H + I C D H + G D H <D 3 fiSai 

A Hjftfi^ i-^tPttift it :^ 5 :x 3 K i: U -ctt 

pAGSOOl & ttffl L - pAGSOOm 3 U ^ if T *J 0 
A • >l ^ "fe 3 7 ( CorynebacteriuB ■elasaecola ) 
801S3;£<D AH5te^-S:^0.|&4.7kb®Xba I 
fi\y<i7^-rf^^Z KpAGSOCDXba I ^»f;£lCfflji 

nB36i-i36083k:s^JB V> 2 . 

I CDHjAfe^-tGDHjie^S:I3i^iC fil 19 T 
^Sy^Jt^KfcUT, UK It US Ml -C5)lCffitt 
U fcpIGlOliffiffl U fc. 

(1) pAG500l?> i& 0 A H 5: O D N A Br 

<DAH^ffl«7>»J&C0Si6(|cDNA<0BI» 

( Bacillus subtilis ) 
168 60871(^ieS X 31 • 7 ^ -x (0 W — • 7 »J - 



;^t9±(Dr.E.Froese,NIH,USA) <): U ^ S $: ^ . 
S:L-:/ a ;^ (jK U y h y 10k/ ft , »«x=^X5g/ 
fl^NaCft lOg/ A , pH 7.Z)100a A IC«M L . 

37x:k:T-ijfciai: -j^iitfe, raisfiitt* y ss«c 

Sr^fcft, i^^Ufca, lO.N h A(Trls)-HC fl (pH 
8.0). UN EOTA^lttff jK8a A ^fiia U^. 

37t;kcTi^rafij5S'ttfc. c:ntc:/P>--tfE 

(i/iT^ttJ: y »A)S:«<ia«200 A.g/»A iCJte i 
i^lciOiL. ^STlS^nBfiiCSitfc. 
K X i//l/«Sl:f h 'J ■? A S: * M » « U 4 ^ «fc ^ 
HSStol>-C37'CW:Tll^lB!fiJCS*fe. Sit»T 
tt, t^»<iDTHE0«R(5O-« h U ;^-HC A , 

5bN EDTA, IOObM NaCA. pH ^ ,0) V IjL^ l> fc 7 
xy-/l/&lniiLffl'&Ufca, 10»000rp«(ll,000g) 

-eio^liDia^^«bT*« fi:@iDiufe. 

tc 7 X > — VI/ • ^ □ D jJs ;b A (l:K v/v) S: ^ S 

iaA Tis^oa* io,ooorp«(ii.ooog)T? lo^raa 

® D n A feini ilT iS'&COa, lO.OOOrpa 
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(ii,ooog)-cioi^raiS/C<»^« t-c*;a & 1 1. 

^raSiC* i!:^::. fiiCHTft. 1/5S(05H NaC ft 
TfcmSt 1 1/4^ CD 50? jK 

6,0007Km«E«:3SlraS-& 4r »C T 4 ^ M « fi? U 
fe. ^9 i5,000rp.(2,700g)-t?20^IBIiS 
/i:.>^»b, ztR&BitK Of-. ttRS:Tettff?||(10 
■ K h U :^-HC ft . UH EDTA, pH 7.5)4i ft ^ IS U . 
»aft:f > y A A300iN;c 35e S ct ^ tCilD 

fti^coa, -accicTS^iaifiij^ io,ooorp» 

(lU000s)t?20^ia])3^^Xt L . £tA&@4llU/^. 
[^IztR & TEfifffttSBft kimilP L. 

DNA»Sl0.35bk/i A O^DNAmJOf (DNAKi^ 

a) 

f- X ' X -f y ( Bacillus subryjLs) 168 

7. y 2/r-<-fef >®ftd>*35«fitt{14K/fl K.HPO4V 
6k/ ft KH.PO^. 2g/fl «ttr>^-'>Zi, Ig/ft 
X >fifc-#* h »; A, 5g/fl 0.2g/ 
ft MgS0«"7H,0. 15g/ ft 7 zi (i^* 

X >r • A 5^ 2/ 7 ^ -tf V , O 5/ — V if 

-•x;^«x-r :»4 4 ^. 1072- 1078K. 1958^ 
CJ.Spezlzent Proc» Nat, Acad. Scl. USA . , 4 4 « 
1072- 1078(1958))))±Jca# L, 37r-e2B IB 

50Bg/ ft o L- h y :/ h 7 7 V i: ig/ ft <o L- if ;i/ if 5 

Vtt-fNy-^Ai'^ti'^^.fcryt/TY-tfyflDftd^SjE 
^mmik) t 50g/ ft®L-hy-/K77VO*&-t 

r^aU. )\f 7.' X-f ^ 7s ( Bacillus subti 

Us)168 HA3«ci:*^lt fc. iISi, Kaff«ttt, «4 
«lX3!itttffW^mc1ttXW*«F0lO42#i: U T « 



JSB3BS 63-^141 8*1(28) 

i' X y :t a J^-, 3|146i??, 1091-1097H, 198 
l^ClBanaka et al., J . Bacteriol . , j_46 , 
1091-1097,(1981)]. )S:L-yDA5«fttcaSb. 
37r tCTllftl&ll Ufc. -e <DlS«fat2. ft S:14g/ft 
K.HP0.,6g/fi KH.PO4, 2g/ft 5ftBftrv*X»>A, 
Ig/fl i^x>fii:f h 1; A, 5g/ft 5r;i/a-x^ 
0.2g/fl MgS0,-7H,0. 0.2g/fl **f 5yBk(x-< 

5o»g/fl L-r;i/^x>. so.g/ft l- 
h y :/ h 7 7 > S:'S-tAJgf^40iift 37-0 

"e4^fiBa t ^ .■tcDJS»tt4.fl ii4g/ft 

K,HPO,, 6g/fl RH,PO«. 2g/ft « K 7 V ^ X A . 
Ig/fl i^ X > h y "Jf A . 5g/ ft ir;i/3-x. 
0.2g/i MgS0,-7H,0, O.lg/ft ^•'fSyet, 5.g/ 
ft t- 7 ;i/ ^ X . 5»g/ ft L^hy^h77>S:^ 
tfigf^36»i fC^ttl,T«6 lc37'C-C904Mafi( i: 
^^»Lfc. *iS«Kl«ftk:, l^ffiXSO-C^S 6 
^ifcDNAKiR X I 100 a* ft feilfl ^•C37'C-e30^ratt 
»f L < a ^ iSf»a, SO»g/ ft COL- h y y h 7 7 
>tlg/ft(^L-ir;U5 5vtt:fhy'?A2:&-^t? 

( 2 ) 3 y i' T- y A - > 5 -fe 3 7 801 

( Cory ne bacterium ■elasseeola ) (tKX9F^$$S5S 

8#) 6 ©^DWAcoffia t^omm 

3 y ^< -r y A • > ^ -fe 3 V 801 ( Coryneba 
cterlua aelassecola 801)(fSX9F^S^5S8-^) 
6Uffi^»«Hf 1 XS (13 - ( 1 ) |5«C!>5&ffi 
J: y D N Aai«0.85»g/i ft<0^DNAmtt2m 
ft i^fc. :^DNA©W»f ® iClt, 128/tg(7)^D 
KAkl^LT 13*^0 IWRfiijR Xba I (TOVOBOtt<fc 
y W A) SriiriL, 50«M h y A-HC ft (pH7.4), IObH 
«gS0«, IOObH NaCfl CDIttW»200 *i ft (*i-e371Ck: 

xzmts&f&tittz, -t ® a70t:'r lo^rainijBi L 
rs^C&ff jt^-ttfe. (oNAKfj^a) 

( 3 ) Zfy 7. ^ KpUBil0(OSI» 
5fe-:5, y ^ ^ 5 KpUBllOi/^^^I/^^-X:^^- y 
X ( Bacillus subtilis ) 168 MA3lc:^AL. t9 e» 
*vfci^*Cfe«iaE 7M&pUBll0$: a« L . BP . 
f-A^;^- y ;^ ( Bacillus subtilis ) 168HA3 
(19 X?9J^^^ 10424^) SrSba flCDL-raxtcffl® 
B fi:228S^iteil6«5t-C«fi660nBtC *? It i sa 
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0.02K -7 l/-< VK, 0.02M MgCA,, pH 6.5) Ti^ 
5i fl CDSHMfi8?}$ icHffllTS U C (9 S HB 
38tt4.5ifl IclO.B/.fl aacDU'/^-A&^Wt- 

n h-^^^Ah^bl/ fclfflSa S:7.000rp»(4,500g), 
i: b fc. 

K y - tti: y l»A)&TEa»tt(10«H> y X-HCA 
(pH 7.0), liM EDTA)tClOO pg/« A <D » « fc «t * 
<fc ^ IC?S»L. C<^DNA»»t50Ai i:2faa«©SM 

SjftO.Sa fl tcaS:&D b ^. "E: (CPEGjff CSHMfl 

«tt »Crf? y xf- 1/ V if y a -;i/6000(Polyethyl- 
ene glycol 6000) «: 40Sa £ IC m 19 « ] l.S* A 

lgf^(L-y D XlCl5g/a C0«3? &aSllIbfeiS«S)± 
TlC^b b . A^nf J^'^-f^ y X168 MA3(pUBU0) 

4^ -PUBIIOS: fiilj* b fc/^^Jl/X'Xy^ y 
HA3( Baclllu8 subtllis 168 MA3) & * "if V 
-< >(4 M g/» B ) ^ •^ti'20a« HL-ynXtCftSb. 
37'Clcr-lfti&ffl b fc. i&lvfcSS«S:^l0b, 
15$i/ D-:^.. 50»M h y A (pH 8.5), 

50bn edta. 5»g/» ft y A(v iT^a) i y 

47KI3iBE2Bfl IClHffl b, 37T: i::r304J'iaiSiC* it 

>c. iJ^ic h y h vi8»t(o.i$ h y h r/x-ioo). soi 

Khy ^-HCa, SOiH EDTA, pH 8 . 5) 2h £ & ilD ^ T 
37r T30:^ra«j$ b fc . ?>t tC C CD » Sr STC 
T3O.OOOrpB(64,OOOg)-Cl^ll(IJ8'C»0« b ± ffl S: 
0161 b, TEtfWtt il)1liL-C18a 4 t b . C © fflt 
tC, 10iig/» fl CD xf-i/ A y D -7 K*?Sttl-2 

■ a fc^a^fc-fei/'>Ai8,64gfc&JniLr»;!>^k:a» 

b . 40,000rpi(100,000g), ISTC T48^ 13 58 'C/'^^ 
W bfc . -f^Tsl. KpUBUOtt. fl»^«MtJlCcky 



?jraB363-:£1418Il(Z9) 
si*Db-c»i>a^A^k:a^b, 20ra^ia-e»iBb 

»Mtt»tt&^as^b, jKki jjf y i^-A/i^ D y K 

> CPVP:Polyvinyl pyrolidone} ^ ft A40g/ A ^ 
^ d ^ (cSilfP b ^ t» <0) &S« a £»:&D b -C , 4,000 
rp.(l,8OOg)TlO^>faia.6.0« bT, ±S«fi:» 

^bfe.itttbfcyp ^.:/7-Ah^co.5■ft <osmkl 

-PVPi&*l«A Sri0iLT»J»-5^3i»»ClHffla3Orr2 
^Iffl 5 3&»ica -5 b, -^JI^;*:fv-< 
i/ V700 Mg/« »« t ^t^ ?l^^«l(«^*5eJ& 

5g/ A , il^ ^ J fijtSg/ fl . K,HPO« 3.5g/ A . KH,P 
O4 K5g/A, PVP30g/A. HgCA, 0.4g/ A , 3 /^ 
fii2'?* h y •> A 135g/ A ) U: 15g/ A 0 ^ & gSini 
b-Cf^fiftb, ±»*3eiS«tt±EDHSJ&flS lc6g/ A 

cD3»5c It asiD b -cf^^r * . yDh:/7^nHa 

ttfc»«bfcJbJ»*5e««3«A i: iiR'&br, T 
J93»3eJSi6±U:fiJB-r 6)*cttK b, 321CT5Bra 

&4^^g/■Aaa:®*:^v>ri/> ^-^^r-r sl-*^ 

«9Tfi[*a« d t iC i y , X 5 KpUBUOS: 

A/T4@iAfflb,x^i/'>ArDT-r 

K&Bft*b, -tCDft^TEOWttlCj^bTaff bT 
DNAaftlOO|ig/B A (D :/7 X ^ KpUB110(D9^^ 
7ttl«Ai»fc. 

( 4 ) X 5 KpUX20f^* t K:/ 7 X 5 K 

y^-XS KpUBllO DNA 5 ftgC^^ bT20^ffitO 
^(9l»JffBaaH I (TOYOBOtt <): y Bl A ) & AD ^ T . 10 
■M h y ^-HC A (pH 7.4), IObM MgSO^, 50»M 
NaC A , l»M i/ f- J|- X 1/ ^ h — -'KDTT)(^tt»tt50 
p A ifiT37T: r 2^raSiS 3 ttfc . ^Ofi^ttt 
tC^f^CO 7x J •~}\^' 0 P DiJ?;bA(l:l v/v)Jft i 

SSini b-c««tcr)a, *»&@iDlbfc. Kic^so 
5'apd^;pAi»lnib-C»*¥©«. TKB&aiRb 
fe- -t '>.Sf!K:^ h y A Sr ftll»ffo.3«n^ s 
tSJcftl^, i55ic2mSOx4r y -;i/Sr3ilfn b-c -8 

or "C30/j^ra«ftj$ b ta, 12,OOOrpB(8p900g)-eiO 



DNAKiR X ffl i:3|lttOT4DNArff y ;« 5 --tf (T^DN 
A polymerase) 0ifi«)c^^ It <): U SIA) 2: & . 3 
3bN S >j X-CH,COOK. 66aN CH.COOK. 10aN(CH>COO) 
.Mg, O.SBMJ/f-;*' h U h - A/. Clig/a il J/ 
lfil» 7;i/y 5 > (BSA) (^-tf UI^-^^jK^ h 
»J-tt.kU»A)\ 0,1 bN 2'-r:t *i/Tx> 

. QAmH Z'-x * J/ J/ J/ >5'- h y ;^ ;^ 7 X - 
hCi/jr^^t, *HJ:y«A), O.UM 2'--r;t^ 
i'ir7'>'i/i/5'-Kyrf?x:?x-h(fi^^*fc* 
SJ:yi»A), O.IbM 5 i^>5'- h y tI; X - 

3oricT20^rasrt?$itfc, rojatki»tt:^hy 

A ^ 12.000rpi(8»900K) TIO^ IB) Sv^*^ IB U TDNA 
Zt«S:@llXL/. ^<&n&ZtA&»£4£j!ft b&CDNA 

0T:-C30 4>ffl fil^ L fcft. 12,O0Orp.(8,9O0K)-ea 
iaTlO^iaSSi&^^JttL TDtfAzte & Sid U :m S: 
«JE«tjtt U ;& (ONAKff X VI). 

Xba I &2niitT. 50aH h y :X-HC A (pH 7.4), IObN 
MgSO,, lOOiN NaC A tiDiSff ttSOM A tli^STr UlT. 

lftic#tufe. fee utt^jkft kitt, ^M7.irvit 
-f- 7 Jif 7 h y -It ifc y BA b feLMT j!f D & 

□ V K T Sft ft b fc r ^tf a - ;^ y ;i/ S: « ^ » M W 
TlcB*. 4.1* □ ^ - A CDDNA9f>^-<^^¥^E S:?as 
b, -t (O^ig CD 7 :tf n - ;^ ^ U m b . ^ 

yaibfc7/fD-Ay/utc-tofi40D3fgfft<;DTE 
a»ja.ilraiLT. esrTio^iffliiDJR b , tiSu- 
Ay;i/&^^k:i:*»bfe. Uc n ^ $ CD 7 x y - ;i/ 

&a»iDbTat¥ft, *flSr@iRbfe. t»«.nfc7K 

iBtC. ^?§FC97xy'— ;i/-5'DOrf?;i/A(l:l v/v) 

ttiasiTDb-cfti^oa. 7KJ9*©tebfe. i^en 



Xba I y V ^ -(Xba I linker) (SffliS^ltafi^tt 
J: y BA)1.5M«i:T«jff y 5t^'^^rf-K*:^-•t? 
(T« Ploynucleotide kinase) ig ^ ^ ft <t: 

y iaA)2.5mffi t S: . 66.M h y A-HC A (pH 7.6). 
IbN ATP. IObN HgCA.. IbM A ^ 71/ 5 V > , 15bM 
i?^*hl/-rh-;i/. 0.2Bg/B A BSACOSitffilO 

A 0 4'-C37r U:-Cl^rafirt?$itfe{D N ASCil^ 
XV). 

DNAtt»X.IV^*i:DNAK»X V±fi4:K77- 
2/DNA y ^--eCT* Phage DMA ligase) ffi iS 
^^tilJ: yBA)6#fit2:&. 66bN h y X-HC A (pH 
7,6). IbH ATP, IObH MgC A , , 1bMA^;U51/>. 
15bM17^* h U h 0.2Bg/B A BSACDSJfi: 
aZ2p A «r22'Clcr4I^|HIH;5Sitfc. CCDS 

;2f»(k:TEaft«r&2igiL-ciOO/i A 2: b. c n u: ^ 
Sc!)7xV-/i/*i?Dnrf?/i/A(i:i v/v)?aE & asAD 
bTiR«s<Dft. TKWSrBi&bfc. KUl^SOJ'D 
□ /ic;i;A«:aiiDb-C9l^(Di^. 7^M&@itS(b^. 
■t 'vftfiftV h y •> A S: *»a«300BHk: ^ 4 » 
JcJir^. ?Jck:2ffifSF«x^y— /i/Sraiiiib'C, -8 

»C^»<D DnjJ?;i/AS:SSilIIb-cai$(Oa, 
A S: AiKa0e3OOBNlC tt « ^ (C ini b . £ Zfgf 

»ox* y -fl/Sia^-cft^cDft, -8ot:-c30^ 

fQffii^ b :rc. (Oai0«0O0rpB(9,000g)7iO^|Sl 

>fi^^ttb-C0NAttJ8S:@itKb^. 

/^tt«%»£«fltb&. f9^^&DNAKi^^50BH 

h y A-HC A (pH 7.4). IObH MgC A , . IObKI/ 

h U ^ h—JU. laHX'^yi/ i J/ >. IbN ATP, O.Ib 

g/BA BSACr)ttff»i50/> A (cmMb. 3m&Cr)T«7 

7 - J/'DNA y ^ - -tf & a fti b -cisx: tC.T - Ift Jt 
CI) -(4)c!):?^«Sk: J: y /<^;i/;^-X7'^ y A 

( Bacillus 8ubtili3 )168HA3C«Xgf ^ggl04 2# ) 

o y a h y 5 A h ft^l^ir«sft b . /<f-;i/;^-X7' 

^y Xl68MA3(pUX2)i^9fc. 

A'Xy f- y ;^i68MA3(pOX2)<t y , 13 S3 

nmm2~ cd -(4)i:^< ? 

A i KPUX2S: Wa 0 . 90 ^ g/a A O ^ 7 ;^ 5 
KpUX2«:^tiPTEtt»?atl.6B A «: ^ t . 



3KXba I feJlI^T, 50.H h y ;^-HCa (pH 7.4). 10 
■ N HgSO., 100»H NaCft ©ttWJBtSOA « *I>-C37X: 

y->a/-;?oQjj?;uA(i:i v/v) tt & asiin u r a*? 

h U A & fiiKai£0.3N2: ^ ^Im^. 3^ 
ftJ^Ufeft, 12,000rp.(8,9OO«)n04>raa/£<»^ 

(5) fift it* ;^ 5 K cDl^jai: tt:/ 5 X 5 

DNACDSiCI^Xn 2/is£:DNAS(^XVI lAS^S^ 
&fl!)T« 7 T -i^DNAU ^--tf 2: & . 50.M h y 
HC a (pB 7.4). IObH HgC fl , , lO.Ht?^* h b -T 
h-;i/, UH;'(.^A/ 5 i?^, 1»H ATP, 0.1»c/»fl 

-t ©a, 7ot;tc rio^ia!iiij»r^5 r ic J: y . fi 

C «: * ^ -< 2/ >4 A k/» ft & » JD b ) 200. fi -e . 

f- ;i/ X • X y ^ U ^ ( BacllluB subtllis) 168 
HI 113, /-<4-Jl/X'X:/^UA ( Bacillus subtil- 
is) 168 HAS, » 71/ X ' X :f ^ 0 X ( Bacillus su:i 

btius)i68 MA3(pux2)fi Aii'/'<^;i/x*X:/^ »; 

X ( Bacillus 8ubtilis )168 HA3 (pAGSOl) & -t *V 

0.8ycr)NaC a 7fcfS?ftr . IZb 
A CDMESai««(50BM 2-(N-*;i/ V * ^) J 9 ^ 7^ 
;i/*Vft:KES, lOaM HnSO*, lOiM EDTA, pH 7.0) 
tciBSUfe. CivS:, y 5 >tt(B5a)««)MSIl 
-feyi/jJt^i/-^-^ "tf-(85302lS)-C«i3S l/feft. 14, 
O00rps(2O,0O0g)T2O^ffli;a'Cr^tt l/T, 10 S& M 

m«c(ei»9R«[)«cn»o^. 

AH?Stttt2.6. ft ©B5IISrt;ttC77.Mh y ;^-HCfl 
(pH 7.2) . IISbH NaC fl . O.llS.MJ/ □ - y 

HK, 50 m fl CD<OiaiA tfl«)<O30X:K:^l^ 4 240ni 
®Sl>te«0!)«'>5:. B St^3t3fea»t(228S)-CiRI 



?JBaBS63-H1418!»(3l) 
CI} -(4)fctS«C0P^^iC* y^^^ 

}\/ 7^ ' X -ff- n 7^ ( Bacillus 8ubtili9 )168 MA3((a 
XW^»SBl042#)iJ&5HE» ^56nferh 

( 6 ) 3 y ;^ /'t ^ T y A • > 7 -b 3 5 ( Cor- 
ynebacterius Belassecola ) 801 (It X ^ 

* «»558^^)«)AHffi^ it c &^r-r Stt 

«5ffi|t=tt«2- (1) -(5)-C^e*Vfc»ttfi:, 
50ag/ flO!)hy:/h7T>t4/( g/» fl O * 

aj?ffi/^f-A/X-Xy^yX ( Bacillus subtllis ) 
168 NA3(pAG501) i: LT^MU^. 

^ -r a c i: J: y * ft fc . 
-y-e>(;t--x-f^-D-y-, x5t-i/x-f- 

-r •^<-r A. 193« 26551851^ (O.H.Lo»ry, 

N .J. Rovebrough , R.J .Randall .J. Biol. Chea. 193 , 

Z65(ig5i)))(;D:«r^^M v>]&. mm:S.<om 

ISI^<}: y nA)&fflV^^. ffi£l3^«rlS6dlC^ u 
fc. SI6«<DAHit;jSttffl^«« J: y , /<^;i/X-X 
V 7. ( Bacillus subtllis) 168 HA3 (pAGSOl) l± 
^ 6 )>»k:AHffitt ft 0« bT V^fc. 

ClSlT^f^Q) 



mem 





A Hifc^tt' 


M I 113' 

M A3* 

M A3(pUX2) 

MA3(pAG501) 


5.26 
0.000 
0.000 
0.018 



^jjK U T 6 . 

aa) ( Baciiius sub 

tilia)l68<S!)3T^ffiAHt!!(r ^ « , 

a 3 ) ;i/ ^ • X y ^ tj A ( Bacillus 

subtms) 1 68 CD AH ^ ffl *S T . 



174 7 7 - ^ X174pha8e)DNAO jHIRO^Haem »C 

a«<o$3ffi»«»3aic J: ^ c fern 

KpAGSOlCD jHBI»3R9l9rtt0 5:i912{a ICjo^-r . 
»120 e> BB i& * ^ y5;^5KpAG501 

7:* a /<-7.©AHffi^jte^ S:^tf^3|£(0Xba I 0r 
ii-A^fflatnr V>fc, CDXba I.»f>^- A« 3 U ^^v'X 
i'"r'y'5'A'>l7'fe3'7 ( CorynebacterluB aelass 
ecola)801(1$X9f $$$e^S58#) £ 3te OAH0^ift& 
^5:'S'tfDNABf>|rT*'5. 

:/ 7 A 5 KpAGSOICDDNAJC J: U , -flJE^JS W 

2- Ci] -Wtm^Otmt:, j^^jv:^'Xf 

U ;^ ( Bacillus 8ubtili3 )168 HA3 $: It <E U 



?JR3Bg 63-2141 8i)(32j 

(7) ffl^y^xs KpAG soKo^n tm^ 

;U A • X y ^ U X ( Bacillus subtilis ) 168 
HA 3(pAG50l)± »J . fflrffillfiSW 2 - C 1 ) -(3) 
tm^<0ljmv:fv 7.^ KpAGSOlCDDNA S: 120 M g 
^«l9«Ufe. CC0DKA0.3^iglC^^ tT, * a 
M CO^ Rl ^ sti CEcoR 1 . BaaH I . BkI 0 . Hind HI . 
Kpn I (TOY-OBOa J: U »A)> Mlu I (±Sig J: U M 
A) « Pst I , Pvu n Sac I « Sal I , Xba I , 
Xho I (TOYOBOtt^ y ffltA)}fi:, -t -6 *i CO 21 iE ^ 

^c J: y U7^D-Ay;i/«^ac»)^±r;4$rif i; r 
fcy;i/ii/*g/. ax-?- i/- AT'DT-r KTKSttic 

^A^^T — 2^(X phage)DNA(x y rff V i/ — V a 

J: y)8IA}(7:)«Iffie^Hindm(c J:^7Sn:»f>i-eo iS£ 
»<o^^flDfi^^ Ki. * fcttpg — iK y r if u ;i/T 5 

(8) AHK5fe5»e^ *:'^tf*5j4.7:^ □ ^- A(D 
DNA»f^O^>« 

8?SEll»<^2- (10 -(7)-cja« bfe:/7 A 
^ KpAGSOlCDDNA 2oVg(C^LT. 60M tiC CO l&fl IS 
|» 3ft Xba I $: itrilr . 50iM h y A-HC ft (pH 7.4), 
IObH HgSO« , lOOaN NaC ft <D 8 }ff 100 At A 4i 37 

icier 2i^rafirt?$-t!:fc. Tflit Lfcttiitt, tirsa 

tz. tclih , ^■tfA3r.y4j--^.57Khy-tt.k 

yBAbfcLMpr^D-A&ffiML. 4r-ptta* 
fttfc. ic X ^ A y D -7 -r K Tifefe u 7 

jSf D- AyTl/i^f^tftfiRJMTkiHS, AHS^Afi 
^i'&t/ ♦514.7* D /<- AODNASfit ®^¥«Ei«e 
U, ■tCDf^3fiwr:tfn-A^;uS:«yaiL/fc. 0 

r - A^/i/tc ^ ©as® 2^fi0TEe»«t & 
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M^Stetfc. »'&nfc7lc;BiC, »W'*'h'J'J?A 
^laifti^Lfe. -tCOa* 10,O0Orp«(9,0OOK)-C10 

iRlitia ft* TEa»tt20|i a icm»Ofc. 

□ /< _ X CD DKA & KSr 6 gS( 15 b . 

(9) y i KpAG50/>.fiDAH®^igS?«:^ 
t/ONA»r>i <0«lii* 

•f V 7. ^ KpAG 50ODNA5 A kIC L T , l6!lIR»^Jt 
be I fi: I5*tt3to 50iM h U ;^-HC A (pH 7.4), 

lOfiN KbSO,, lOO»M.NaCft OttWtteOA fl (tJ.-C , 

37x:ic-c2^iaiSi2?i -frfc. -ttoft, 7ot:-cio^ 

fift^Ufe. -tCDft, 12.000rpB(8,900g)-C10^|ffl 

(8)'CW» t feDNAl/igi:3|lttOT47 r-t^DHA 'J 

y X-HC A (pH7.4). IOpM KgCa,, 10«Hi/f-*h 
1/ -< h— liMX-^yi/^ £7 V , UH ATP. O.lig/ 
■ A B S A (Bovine seru» albualn) -tf i*" U 
iJ'-f-^jK^hy-tt^ky « A) Ott»tt50p A 

KpAGSOOlCD^^ 

ftCDKAlCcty, 3y*-'<5'rV'>A-Jt^-fe=i'5 
( CorynebacteriuB ■elaftaflcola ) 801 (fife X ^ ^ 



?JBSBS63-Jil418i»(33) 

cox y -;u tasiiD L -C, - 30X1 T 3^ H fit «p 
U fc, ??ClCl2,0O0rpi(8»90Og)Tl04)>Mai6'^» 

LTDNAztA&siUb. mtzm^^&Vumi^rc.. 

&BAPTiBl»»(50«K h y ;^-HCfl , pH 

8.4)200 A» A tc?af» u , if f- y r y * y • 

)tc X 7 T ^ — "fe? (Bacterial alkaline phosphat- 
ase) (S iit ^ ^ ti: J: ysiiA)«:i«ti:SiniUT 

tt»lfDb-C65rr30i>|fflfiJtS-frfe- s 

iin;i* iS^ u fcfti2,ooorp«(8,9oog)-cio^)'fai3a 

nD*;uA(l:l v/v)lft SIIot b r ffi-^ L ft . 

12,000rpB(8,900g)-ei0^IQ )S'£^^tt b . tK M & 

©jccbfc. 35 »c*ji ic^s© o o A & as Jm 

b r ft*? b fcft , 12,000rp«(8.900g)'ei0^raa 
/£(»^«b, 7lcJifi:@«lbfc. a*«»C»»:fhy 

«?>*vfcy5X5 K tpAGSOOl 1 b fc. 

r h ^ "9- -< y vio A g/» « & -d-t^LGSS^^J&ttd- 
^^ei&JftJCifyi/a-xSg/fl & aim b fcisa)±T 
Jttltbfca, #S«t^€.fi5ffi^JS« IXS (13 
-(8)-(Di:M«C!)*»t^<fc y - 7^ ^ X 5 K S: ^ 
«b, tJSa^»«l- CI) -(6)i:(ia|«®;Sr^ 
JCj:y-e^i&<oy7X5 K«:)5l«fbfe. 

KpAGSOOl b fe. KpAG 

5001 tt, ?gl3Hlc5%bfe»lC, :/5X5 KpAGSO 
OlWiafitsRXba I «B?S<felc, dryi/^ 5>M4^ 
tt3 y *SlBI»6?fe(0AHS^iifi^ S:'a't/jfe4.7 

^D'<-X©DNA»r>fi'*^iaii*^fca^:^^^5 
(11) y 5 X ^ KpAG5001»W»«<^AH«tt 

y 5 X 5 KpAGS001fil^<D □ y r- y '2' A • 

> 5 -fe U 5 ( Corynebacterius selassecola ) 801 t: 



•CiSSbfe. c:<OiS«l« J: y AS U, 0.8Sf NaCfl 

VUift ^ i;:^ >f -tf - (853021 S)-C4G! a b fca, 

14, OOOrp.(20,000«)"P 20^131 58 ^^^tt LT, «Ji| 

m v>T. Utte^flSW 2 - C 1 } - (6) t RI«i035r 



ofc. A Hae? & '^t?»4,7kb0 D N AW;^ S: 
35»0f l -(2)i:ra«icy;i/*»i&ttffl SDN 
AW>i-*sr2A««cBt»t/fc(AH»r)i^ : DNAK« 

C2]pIG101;&> e OG.ekbd?.); If 6.5kb(0Xba I iC^ilr 
1 -CW e^fepIGlOlD N AI&IO A«4 20 

V^fc7:«fD- Ay/l/«a»ft^«r5^c. pIGlOltt 
Xba ! ^t9f k:<): y6.9kb. 6. 5kb£ J: tfS.Okb CD 3 9r 
y(\Zi^ti^t\,h1^. 6.9kbi:6.5kb® »f>i- * -t ^"f *i 

ffjflicsiffl-r s c t ttaji-e*>» fc<D-e, ens 
2»r;t &s^«>o**ttas ufe. fttti^. 6.9k 

bS<klf6.5kbC!)^^ V Koa^CDr )5f D - 

ni&»f;%-fl5iS^ttl&5;»gS:^fc(DNA«i^Xn). 

t9SDNAS(i^XW&J:tfD N ASiCI^XIlco^ 
fi&fflv^T, tJffi0?ft« 1 -C3]£<k tf 1 -C4)i: 



??BaBS 63-2141 8i» (34) 

7 a 





A H J*;Stt^> 


8 0 1'^ 

8 0 1 (pAGSO) 

8 0 1 (pAGSOOl) 


0.213 
0.109 
3.95 



ai) jsesfiD^D fcigt;. 



a2) »2aioa2) trac. 

ttlC, y 5 ;^ 5 KpAGSOOllC^S, < a liT 5 «4 

7+ D ^ -X oxba I t±. irjv9z>m±m 

tt3 y *SB«K6«OAHg5feiSfi?A^'^ *nr 
-S r i: i& i • 

(1 2)AHafi9=^S:'d-t/'DN ABr^T-O^J-tt 
pAG 5001 D N A S: 3^ ffil^tttt 1 - C3)- (1) Jcffi 
m<0:^mVlOOm ft CDi$#jff7>*i&JDir60^K(D N A tft 
«l&50i«g/»fl ) Sr^fc. KDNAI&IO 
ftcffl^^ ^* SOiNTris-HC ft (pH7.S3. 100 iH 
NaCa, 10 all NgCl, CD fit ft! 400 A fl(f3-e20mfi: 
OXba I firSSftl LX27r:V2^mS.f&^it ^ Z t K 

j;y«»fL. «asa96Efis« 1 -<2)icsett0LMP 

^ if 7- *) A • jt^-fen^ ( CorynebacterluB 
■ela8aecoIa )80lg)Mgfe jft & ^ r» fe - ^5 6 

X h7if-r y vBtti&jnett«ttt6o«tic-Dv^T 

«rKII»«l-(5)tcK«Lfc7>«/3!jy»«aitc 

J: y , -e *v-rnii^* CO •/ 5 ;^ 5 K D N A ^ wfl L 

fe. K D N A 1^ > S: *-rXb 

al-C^ffiU. «$tatft-t?6.9kb, 6.5kb, d5<kl/ 

4.7kb<5 3 »f;i j^^rtST? ft 4 o fcffl^a. z.ti 
6(cov^ray^*®-»^>://i/ 1 m TSaiiia3a 

■C3.4kb(o»f>t * t» <o fex^^y-viTu fe. 

-t (0 S O 1 a fcpAIG321 t L T L 

3y:^y<5rT-y'?A* J*5-fe35 ( Corynebac - 
teriuB ■ela8aecola )801(pAIG321) ^ y tJ 82 Hlft 
« 1 -C3)CD*i6 -epAIG321D N A & ♦llSO m g(#*F45 

d9i£0:)^^lcJ;y^ra»?Rlc<}:2^9r;^ifi0&^ 
£L^. -ecOldll. pAIG32UtplGl01CD3.0kb^Xb 
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aISf>T- CDRt> y H A Hi*g ? ^ * tf4.7kb«)XbaI 

C4] p AIG3 ^ IS <D 19 9fl @ CD Sf ^ 
3iJ;}i/'<^f'U'5A->l^-fe3 ^ ( Corynebac - 
teriuM ■elas8OCola)80UpAIG321) S: 50» 11 0 

Hffitte I C P Hfl&ttS: t&K3^»« 1 - C6) 

fc. AHiStttt. 2.6«ao 

»3SH;5ffltC77BH Tris-HCA (pH7.2), 115.M NaCl. 
0.115 mHi/ 3 - y ha, 10-50 A A O A fig 

aj?a[)<O30t: t ^tt 5 240n.<D5R3tt S: B S 

4)-ife3fefiW(228S)Tffl^-r <5 c t J: yaisb 

3 y ^ T U A • >t 5 -fe 3 5 ( Corynebacte - 
riuB ■elaasecola )a0l CD ffi » ffl fe « 

^lifiw-ctt, c s + I c D H + G D H«) 3 aai 

<b« Sc^^ifi U fc*f| ft jjvl". *fcCS + ICDH(0 
2m^<b«;££<t:t;C.S+GDHOtfD2fi9fi<t:«ft 

fift 1/ w u: o v> r % ^ Si -r . 

mri^^pAGlOOl. pAG3001(;Df6»CC SiftET-ft-^tf 
fflttit y 5 ^ 5 KpAG4003ft ffl . pAG4003 »4 3 
y ^ 7^ y •> A • ^ "fe 3 ^ ( CorynebacteriuB 
Belassecola)801 (D^i'^-y^^S KpAGSOOD |& 
0.7kb BanHI-SallftfJi^ <D ^^*) y iC. 3 y :^ 5^ ^ 
y'5'A'>7'fe3 7 ( Corynebacteriy aeXasse- 
cola )aOi a3i£ g) C S t/ I^Z.Zkb BaaHI- 

saii5f>T'A^fi*3i4nfcffl4ftiL:/7;^5 K-e&y. 

KCDf^«:^i6tt4$»PS61-279888tC» 

(Uffitt^:/'^;^ 5 KpAG4003<DSIfi 

(1) 3 y ;it ry'5A*jlv-b35 ( Cory T 
nebacterluM aelassecola ) 801 (ISX9f^1^5 5 

8#) (DC sm^atfi^s: wi--5>ciffls<^a«^ 



?JB3fl3 63-214181* (35) 

^»C. 3y;^y<i^•rrJ.>A.>^■b35 ( Coryne - 
faacterlup aelaasecola ) 80l(pAIG321) A H , I 

cDH^ iixf G DH0 3m <D mm t^mm^ a -ft s 



mas 





AH*» 


I C D H"' 


G D H" 


801*' 

801(pAIG321) 


0.44 
1.5 


0.73 
2.4 


0.84 
3.1 



^i)m6S(D^i)tci^ i; 

a3)m 1 ^cDauicH 



(D 3 y :^ f y A • >l 5 -fe 3 5 ( Cofyna - 
bacteriua ■elasaecola ) 8 0 1 (<R X9f 5 
5 8^) jQr«&<D^DNACD9l9i:-t«D«9? 

J: UD NASA 0.8 5»s/afl(D:^DNAmfS 

^DNA£D^9r<D^O^U:, X 2 a fi gO^D 

Vi^- Vtt J: y BIA) SriniL. 50»MTrls-HCl 
(pH7 .4 ) . 1 OaH NsSO« . 1 0 0 sR NaCl, (D 
jEfiffft2 0 0 fl(*>-C3 7"CtC-C2^raS^*-tt 

fc. -ttDaTorz-ci o^iai2iii»t/rfi;c&ffjfc 

(DNAttfiXX) 
® ^^^-pBR325 (D 91 nt^UtXha 

iyvA-(D«a* 

^i^3r-pBR325&xi/xyi:7'- 
3y ( Escherichia coll ) K12 W620iC 
^AU. ^ f^t^itBlin » » 7^&pBR325ft 
aaUfe. BP*», Xi/xyt7*3y (Esche- 



richla coll ) K12 W6 20 $:50mfl(^L 
5 B / , NttCl 5g/fl pH7.2) taSfU, 

3 7 ric T IS ifll « 5 X 1 0 • / m a i -c 19 53 s 
■tirfca. 2 t:-C^ftffi 1/ fc. Sffil*: & 5 0 m fl <D* 
U 1 0 ObN HgClsTfCT^flf (CiSS U. ^€Sfft£ 
2 5 m a CD tK ?^ U & 1 0 0 bN CaCl. ^ {B 

fflUfc. 3 0 ^i'fill^f Lfcft. ^«UTS« 

5 m fl CD 7k ?^ t fc 1 0 0 CaCl, tK ^ u: JB fl3 t , 

7ktti-t?i^ia«?$ufc c=i:/e'rvh-fc;u (Co»- 

petent cell)] . C:CDSjBAI$2bO^Ak:0. 
lMg®pBR325DNAS:ainU-C, SK^'-C 

i^[ai«I^Lfc. *oa4 2ru:r2^ra»»b 
fca. 5 m a (0 L - n ;^ i asim U r . a 7 r t 

IC#)RU-C. 10Ag/m«Of-h=5tf-<5'U> 

6 SSiD U L -3?^Jda ( L - :f D :x C I 5 K / 
a <0*3t & mifD t feiSm) tc!fi:itf b 3 7 r-C-* 
^SIbfc. »6nfcpBR3 25»c;^ajBR«5ift 





i X y t r 3 


yK12 W620 (pBR 


m 


U . K ^» - P 


B R 3 2 5 It . »^ttim«K: 




U 53^^ i - ^/^^J 


. 2 * CD > K ® T t t r 




flj S *i , i (0 






a 1* « 1? St t flu 


CtJCfcy, ^i'i'-pBR 


3 


2 5 & ^J- « L fc. 






y □ tr ;i/ 7 3 - 




A 




-e®au:TEa»«k:s^ 


U 


Ta*f L T . D N 


AiiflJ 1 9 0 ^g/m fl (D^ 




^-pBR325 






^ * - P B R 3 


25DNA5^g»Cj^UT2 



HCl (pH7 .4 ) , 1 OiN HgSO, 1 0 0 bM NaCl. 

oewtts 0 p ttffj-ca 7ricr2i^ nAS. rt? -fr 
fc, -e0ft. 7oic-ciod*iaiiiiaiftbrfijt&ff 

Joiz-c, - 3 0 t: k: r 3 ^ifflfii^ L fc. jJc.tcn.o 

00 r p m (B,900 g) T 1 0 ^> ffl S ^ « U T D 
N Attm& @(tZ 0. l^itR-$:«£«g«K b^ (DN 
AKiRX XI), 



?iraB3B3-^1418i»(36) 

3 25) <ky, JE(TOJ:aicU-CSE'^^^'-«)SS 

8! S: It -a • 

✓<574»-p BR3 2 5 S:fili$Ufexi/x U t7 
rj y ( Escherichia coll ) K12 W620$:. 
lOOmflOr-K 5 if U > (1 0 /t kX ra J2 ) 

S: ^t/ L - y □ ;^ icMffi L , 3 7 rtcr-ifti^Sf 

f#Sl, 15%i/j.-i'n-X, 50 bM Trls-HCl 
(pH8.5), 5 0«MEDTA. 2mg/mflUv''f- 
'>A(5/irTtt} <tyj&:5 * » »c2mfiHfffl?5b, 

aiaicr304>rasrt?s-ttfc. ?kK:hyh:/i3tt 

(0 . 1 9t h y h >X- 100 (Triton X- 100). 5 0 «M 
Tris -HCl, 5 0 sN EDTA. pH 8 . 5 ) 2 m A jfjl 

iLT3 7•c^:T3 0^)'HI«^tLfc. ??cK:::c!)m« 

& . 5 t: iC r 30,000 r p m (64,000 ^) T? 1 ^ (ffl 

ISmfltUfc. CCDtttC, 10 Bg/aaOX^ 
i/-'>A3^av^ K7KSttl.2ra4 t^<b-fet"> 
Al 8.64 «t&iiaitT»A*k:?S«U, 40,000 

f p m (loOpOoog) , 1 5 n-e 4 8 ^raift^^)- 

DNASlC^XXIi:3^ffiT.DNAiKy>t5 
--^(T«DNA polyierase)(^fflig«c^4ttt J; 
yg»A)fc&. 3 3aN Tris-CH,C00H(pH 7 . 9 ). 
6 6bH CH.COOK, 1 ObN (CH,C00),Ng. 0 . 5 bH 
i/^3)-hl/>rh — 0.1 Bg/B a BSA (Bovine se 
ruB albuBin)('<-tf^5r y - ^ 7 5 h y -ft 

J;y«A), 0.1 bM 2'-x:t*S/7x>'2/> 

5 V- h y /i? ;^ 7 X - h (J/ i^Ttt. 3ifeB^y«A) 

. 0.1 bM Z' ^i/t/^*J> 5'-hy* 

7. 7 X - h (i/ vtt, ?ltH<fcy»A) , O.IbH 

2 * - 9 it * 2/ ^'' r v £/ y 5 ' - h y 7 x - 

h {i/<f^^, 5|taJ:y«A) , O.IbH ^ 5 i/- 
V 5'-hyd;A7x-h :*SJ:y 
»A)<!DS;5at44Mflif»-e30rtCT20^ra 
SiSS-tirfc. r OMttC»a:f h y •> A 
300BMtC7fcS|RtCiDit, 2 figfSOx^i 

asiDur. - 3 0 t: r 3 l^IaI»^^ u . iJc ici2» 

000 rpB (8,900 g )-C 1 0 ^rasa^^JR L T D N 
( D N A ttW X X n )• 



-532- 



Xba I i; >;«J-(Xba I linkerXSiSiatt 

— -tf (T4 Polynucleotide kinase) ?B it ^ 
^tt <k y » A) 2 . 5 t 4 , 66.MTrls-HCl 
(pH 7 . 6 ) . 1 iK A T P , 1 0 bH MgCl, , 1 mN 

rii^iaifiiCSitfe (dnakMxxih). 

DNAJ&t3^XIBe!)l/2fti:DNAStiRXXra 
i^DNAU^ — -tf (T. Phage 
DNA ligase)(3[7gigttit^tt<i: »J »A) 6 
i: S: . 6 6 bM Tris-HCl(pH 7 . 6 K 1 ATP. 

1 0 mM HgCl, , 1 B« A ^ yi/ ^ V , 1 5 bH ^ 
:thU'-<h— 0.2»ar/»fl BSA®SJtift 

2 2 A» i 2 2 riC-C 4 l^raSit S-frfe. 
JKiCttlC^^CD^xy— - ^roQiJ?;l/A (1 : 

300 BMK:7a:-5«iCllD^, ^ iC 2 m 9 <0 :ii S ^ - IV 
— ;i/'5?aa7j?;i/A (1 : 1» v/v) ttS: aiJni 

SBC 3 0 o»Hk:/^ s «fc ^ Kiasira 0. Hic2f§»© 

^ft^ufe. -ttoikio.ooo rpB(9,ooo K )-e 1 0 ^ 
raja'i>4)"ia[i/-cDNAit«^@ii5tufc. J^ic, ^ 

e>nfcit«S:affitt«ft l/fc (ONAStffXXV). 

DNAStfiXX 2Mgi:DNAK*fXXV^ 
fit 3*(iSr<0T«7 7- i^DNAU iS - M t S: , 
5 OoM Tris-HCKpH 7 . 4 ), 1 0 -M MgCl, . 
1 ObK i^^:^ hU>f h— /I/, IbH; 
IbK ATP, 0 . 1 Bg/B fl B S A (OaWtt 4 0 M 
ftEp-c. 1 5 rtCT — lftSrt?Sitfe- ^©^70 
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«B3e3 63-21418i* (37) 

SrSSiD U-C. - 3 Or-C 3 12,0 

oorpB(8,9oo )-e 1 0 ^la JS^^a L T D N A 

a:ms:@iiJti>c:n&aff%j»Lfc (DNA«i^ 

X X IV ) . 

DNAKiRXXIV^ft>C^LT, ISMffitO® 
CaSfRXba I &2rDiLT, 5 0 iN Tris - HCl (pH 
7.4) , I ObN HsSO,. 1 0 ObN NaClCDfffllfffi 

s Q d ^ z 1 r.vzx . 2i^rafi/s*-frfc. m 

L M P 7 ^ D - A & ffifla L . 4rT?«aacttbfc. 
tC-tC!)fift(0 3fiSfiOT EaWttfciflJt-t, G 5 

;^bfc. ?5c>c^SP07x>'-;i/S:mjiibrSli$a. 

( Escherichia coli ) K12 W 620 O 3 > fcT r" V h 
(CoBpetent cell}&ai&b&. ^ 6 n & IS 
Bg}RS«[400 ^ fl i: t9f RX@(3)(0£JC.ft 4 0 a fl 

4 2T:tcT2i)'iaiiiajftufca, SBUcoL-yn 

;^.S:jSA0b-C3 7X:»cr9 0^ffl»HlS«bfc- 

0 n g/Bft )&|SllDbfc'&fiR*3?iSJa (KgS0,-7H. 
0 0 , 2 g/ fl . X y (Citric acld-lH.O) 2g/ tt . 
*l* U >a*3fl-/? y A(K,HP0«-anhydrou8) 
lOg/fl , NaflNH.P0*-4H,0 3.5g/fl , ;i/ 3 - X 1 
g/ft. »351.5g/fl, % tt 5^ T S > 5 Bg/ ft , 
^vU)\f 35Bg/ft] tca*UrigF«Ufe. C0!)« 

UT^^e.nfcS(«&. 7 V tTi/ y > (3 0 iig/ 

Bl)txh5'9--<5'y>(10/* ff /b ft ) t & 

■t<o<s«, 7vt^vy>fitt7^h7-9--fi?y>w 

ffi^jSe?S:«^bfc:^ai«xi/xye7 • ^ y 



( Escherichia coli) K 12 W 6 2 0 (pAG401) t 
U T f)- « U . 

a:A:BBS[<o c s fttt i . T ^ff> :^mv m^-T ^> 
u^^m^m^^ ^)m^ttm^Ltcmmm^) so 

■ fl-C, :ci/iUt7-3U ( Escherichia coli ) K 
1 2 W 6 2 6 (pAG401)&fifliS«Ufc. K :^ SB 

$:^af^. 0.8 SONaCly^miitlO mi V'rkii^L. 
2a 4 OMESaSfttCSO iH 2-(N-^ U 7 j|- U ^ X 5f 
V >Sk:HESplO bN KnSO«, 10 iN EDTA, pH 

00 rpB (20, 000 g)t?20^iai3/£^^tt UT. « jg 

^ '-^ ( Escherichia coli ) K12 W620, xl/ 
X y t r • a y ( Escherichia coli ) K 1 2 W 6 2 
0 (pBR325)&«f«-r -5»^»Ci±, «JS2-^^tt«:iaf 
atC^T;!/:? 5 >fil:r h "J A(MSG) 0.5 «/ A & 38 
ira 1/ . X J/ X y t 7 • 3 y ( Escherichia coli ) 
K I 2 W6 2 0 (pAG401), x */ x y t 7-3 y 

( 2 ) a -g- ^ 5 X 5 K pAG401 CO « t » . 
X i/ X y t 7 • 3 y ( Escherichia coli ) K 1 2 
W 6 2 0 (pAG401) J: y , 19 Ell J8l W 1 - ( 1 ) - 
(2) <0:;&TSfe-Cy ^ X 5 KpAG401C0DNA&, 160 /i k 
^>««ftbfe. CC5DNA0.3 ASC. iO^ffi 
(JDSUKS^REcoRKxy /-J?Vi^->tt«fc y »A) , 

UDTA) . 1 0 |lttcr)SflBI»3RHindffl(- y rf? y 

i^-va^yfiiA) . 1 0 m&<oi«iae3RPati( 
'^^j^iT !j h y y «A) . 1 

0 i^ti:0«ffiS>?»SaXI( - y Vttcfc y » 

A), 1 0 m<a<0«1ia»3RXhoI(:i y ;*? > t?- :/*t 
<fc y»A) 1 O¥{4 0iWIS»3RXbaI(- y rfOi/-- 
V^i: ynA)C!)/^%<^^ ia0Oj^PQ»?R& 
JffliLT, ■e*v^'n<0»iEtt«»t20A fl tf icr , 37 
•CT2^raSrt?$-ti:fc. m<b L fcKi^tt. -7:17 
r A & if- . ^ ::.7 T X , •< — . 3Ly , 
7yyf-a., i/x-<. ■9->:/;^5'i^:^u*a5 
- ^□-:=.>df 7 5.1?7hy- -7^.^7/1/, 
3 — ;u K 7.-f^}:^if /A — — 7 tK 7 h y - . 



?JP,3BSB3-H1418U(38) 

( Escherichia coli ) K 1 2 W 6 2 0 (pBR325) S 
-< 5^ y > 10 ;t g/» 4 S: U fc. 

c s ?stt»±, 3.0 miL (nnmsLmmw bh iris 

-HCKpH 8.0). 0.2 ■H:t*ifD»tt, 0.1 5,5' 
-S/-f-^trA-(2--ha^^§a)(DTNB). 
0.16 bH 7-fef^;i'-CoA, 10 a «Ji&ttffitt)(0 
412 nB(^Sl^«(Oie:^ft, B A^3t3fc«St(228ffi) 

-y-J&{:t-.x-<f^.a-y-, x5t.i/x-<. 
□ — Crx:/n— , 7— /U.i/xW.^v^'';!/, i/x 
>f . A >r J^yi/.-Jr A,193^265H1951# CO.H.Lowry. 
N.J.Rovebrough, R.J.Randall, J.Biol.Chea. 
193, 265 (1951)))®:fr*6S:ffiv>£:, nm% 
®«li$iaeRi:UT, '>t/J&«7;i/y5:/(ftife 

«g5x«ttcty«A)«:mi^fc.a^iteMs«i 

^>c5^Ufe. « 1 ^CD c S ifcJSttiai^i^^ J: y . 

X J/ x y t 7' 3 y ( Escherichia coli ) K 12 W62 
0(pAG40l)tt, flieiTtPklCSfi&tt &BatUr 

3 - ;i/ K A y y > y\ — — X . 9 >r . (T. 

Naniatis, E. F. Fritsch, J. Saabrook: Hole- = 
cuXar Cloning A Laborator Manual, Cold Sp- 
ring Harbor Laboratory, Cold Spring Harbor N. 
Y.) 150-185H 1982^)<0:fri5felC i y , 1 %7 ^ U 

- A y;i/«aas»ie cfc t/4 $;K y 7 y ;i/7 5 k 

/a A X i/ A y n> Y K*»tt»ca«0r30^ 

fe^aiL. Iv 6 S: in U T y 5 ^ 5 KpAG401CD 

A 5 KpAG401OiS'^ittO;S.^[t5^^^{5f 
SJtt&jSfe^Ufe. ;S-DNAIW>t<0^^ COS * 
Kl»±. I kbJEi±«!)^>^ (OfiSE ^C-^v^Tttl «7;!f 
a-j^yyi/S^attt&ffiv^. li^O.l kb75^J&l kb^ 
fAo>^=f-<i>^ivz'^\^x\tA ?/ify7i?y;i/75 

^-turii, I5I-7^n-;^y;i/i:-e[g^k:a 
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A y I8IA)(0 leiJH »9f?Hindni u: J: <& m<b»f>i"fc . 
J: y 19 A) t & ffl vvfe . c:oJ:^tcUT^5&nfe 

l±. /< 5r -pBR3250!)S!lEfi»3!3EcoRI«»f ate 

»5RXbaI^9rgP(fltJC, ite4.9:^ D - ;^ CO C S g 
^ 5« ^ S: ^ tf n 3f5 CD Xbal »f >t ffl )i * *V T . 

^ ( Corynebacter - 

iua ■ela8secola) 801(tSXgf ^giBSSa-^) aifeg) 
C S ffi *fe jg & -S- <y D N A (9f >i* -6 . 

A ^ KpAG40io D N A <t y , ffi^Jlifl 
i-Ci)-(2) cDiTSrifi-c. xj/xyfc7-3y 

( Escherichia coli ) K12 W 620 Sr ^ Jt IE » L fc . 

h (Herbert and Guest). *J A . *J x. , A 

n ^< -f ;U. (J. Gen. Hicrobiol.) 53.» 363 
(1968)3 . A, 0i3fttt±. -<--3y i/'x*X-< 

to.— vv i/x^f-W' y^-X, X — JL^7< — 
i/rV- if7 333 i/- 

AhU-h t: — . ;t — . if>*j07s 3333. 
Xi- A 06510 y 
'n^S(E. coli Genetic Stock Center, Depart- 
■ent of Huaan Genetics, Yale University 
School of Medicine, 333 Ceder Street P.O.Boi 
3333 Netf Haven , Connecticut 06510 U.S.A.)) (0 
— ^< 5 X y V y (Barbara J. Bachaa 

nn) <t y ^ a & s »t 6 c i: t» -e a 5 . 

(3) C S ig^jife^ S: ^<y*?)4.9* □ ^- A(0 
D N ABr>%-©^i8 

t^KXS(l}-(2) -eSlflUfc:/? A i KpAG 
40lC0DNA2OMKiC^L-C. 60#^ CD $1 IS 
XbaI&lra^"C. 50 bM Tri8-HCl(pH 7.4). 10 oH 



?SB38g63-21418lK39) 



^ 9 £ 





C S ifcffitt*^ 


W 6 2 0 *^ 

W620 (pBR325) 
W620 (pAG401) 


0.02 
0.02 
0.16 



A A & . S HS^SKPS (D T N B) Srffl V^rS 

a2)i^x>r*7-;i/-yA h (J.R.Guest) .fc y 

& ^ fe X i/ X y t r • 3 y ( Escherichia coli ) K 

12CD c s^ffi*liT ft s (/^->'•^- K r>K 

MgSO;. 100 aN NaClCOaSflclOO p 6i^-e37X: 

K:r2i^RDS*5S-ttfc. fBftbfcKStt. WffiCD 

ct y w A u feLMPT ^ n - A feffiffl 0 , 4r:-c«^ 
r □ - Ay4/i«^«fiai*Ticai*. c s 

aiC^ i'a*t?l&4.9:^ n --t- A<0 D N ASfitCD^ 

ft&asL. -t cD^ifto!) r ^ □ - A yyi/ & ^ y dj 
Lfc. fl[r;<f □-Ay>rt/k:-tco«*cD3flSflt(!DTE 

tfiWtt S: Aff^r . 65t:T104>ra«J$ L . 7>tfn- 
xyyi/ S ^^ic i: Lfc. 9cki . ^»CD 7 X y - 

*vfc;#c)atc. ^iS«)7x-/ — ;i"i^anrfin'A(l: 
l,v/v)?flt iflSiDO-C. ft*$fiDa, *«S:@ilJlC/fc. 

st-^-hy-jASftHaiasoo ■Mic;fc4J:-^tcgjjD 

t. JflC2f&«COx^y-;i/S:in?LTfiif!0a. 
-30ru:T3^rafili$ U fe. -t©a> 10,000 rp» 



(9,000 g)Vl0^mT&^i^ni^X . DNACOzta 

mzofi i K.mmvit. jgi^cosi^Kick y , csm 



(4) 5 'KpAG50>s(9CSBS^ate^&^t/D 

l(5?2|l|»|fi 1 X@ Cl)-(8)-<5)-C5?aufc 
KpAG5O0DNA ^Ra»5»X 
bal & IS^ffiilD ilT , 50iM Tris-HCl {pH7 . 4) , 10 
bH HgSO«, 100 bH NaClCOaW ia£60 ft t|] T . 37 

(^^9 ^ -A/^miMLX . -30t:K:T3^ig»j§ 

bfc. ?Jck:l2.000 rp»(8,900 g) "C 10^ ffl JSt /6 
^ ^ A /^SiCi^ %BAPTam^(50 bK Tris-HCl, pH 

8.4)200 pl^^cfS»u, r 'J r r t; • 

Jti 7. y r — "^(Bacterial alkaline phosphat- 
ase) (^jgiaW^^it J: u »A) Srimtic^ini ly r 

65 1ClCT304Mai£cl&$'frfc/ Jgk:tt»lS &l*fl[ 

asiouT, 65rT304>rafirt;s-ttfe. -tea, s 

ifO^. IS-^ 1/ fctt. 12»000 .rpB (8,900 g)t?10^ 



Q □ A(l:l, v/v)« SrSSlfD U TS-^ b fca, 
12,000 rpB(8,900 g) 10^ 181 ]3 i& ^ 1/ . ^9 

ira Ur»i¥bfcft. 12,000 rpB(8,900 g)-C104)' 
ra^/C^^illb, 7K^^@4Kb)^. SS^ffl(ci^tt-f 
> U 't' A & fillii A300 bN(C ^ ^iD A.. 2fi$ 

l^rafiS^Ufe. -ttoa. 12,000 rpB (8,900g)r 
lO^raiS^^JllU, DNAitHSrMIRLfc. d *i «: 

;i (ODNA^S i: tJffi^fiS*^ 3 - C 1 ) 
-(3) -eWftt^DNA I >igfc34firOT« 7 7 - 
J/'DNA Uyf--tf(-y.-*(>J/->ttJ:»J»A)fcS:, 
50 bH Tris-HCl(pH7.4), IObM MgCl, , 10 mHi/^ 
Jj- h 1/ >f h -yu, 1 bMA^;I/ ^ 5/ V, 1 bM ATP, 
0.1 Bg/B It BSA(Bo-vine seruB albuBin) (^"^ 

hU-ttJ:U»A)(OffiW«t 

50 « l5'c^c•c->^fefirt^ ^-ttfe. -f 
yortcr lo^raiifljttf i fc * y , fiic&ffjh 



(5) CS^5feafi9^^-^:tLfc 
pAG400i <;r) SC^ 

SSffill»W3 -Cl)-(4 ) -ef^fifc L fefift it 
OcDNAtCcty, 3 y ^^-'^ if T- U -> A ■ 9 -b 3 7 
(CorynebacteriuM aelassecola) 801 ({!$ X ST ^ $ 
®558^) Sri^Rfett L fc. l^j6fi««lXg CD- 

( 8 ) - (B) ^c ffi tti:ig«<o;^ifi"Cl5J&*ifcx h^-y- 

-< J' y >«ttieit tgft«c<0»Wr 5 X 5 K S: 
»ff -r S c *c y , B flti X 5 K iSit? U fe. 
^&e»nfc:/^X5 K S:pAG4001 1 ^45 t , 

^^nfe^h5-tf-ri^yvWtt?gSfc««cSr, 

X h 5 ■tf'-f y y 10 ;i g/B -tt^ L G 35E3e^« 
(L-3*^igtflfcir/(/3-;^5 g/fl ftSSAflUfciS^) 

-(1 ) t ^tll©:tr«i»c4: y . :^7-;^5K«r^tt 
U, MffillfilW 1 - Cl ) - (6 ) i:^«co:)^ttu: 

y iafIR»3(lEcoRI, Hlndm, Pstl. Sail, Xbal 
:^ 7 X 5 KpAG4001 S: b/c , :r 5 X 5 
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» 



• 

i 



KpAG4001 t± , -f ^ X Z KpAGSOO SUISB ?8XbaI^ 

. 

(6) y ^ X 5 KpAG4001fit^Sttc CDCSJSttOSJ 

7 X 5 KpAG4001CDfil^flD 3 U :^ V'C r" U 
A • >t ^ -fe 3 ^ ( CorynebacteruiB Belassecola ) 80 

MSIto-e^«Ufc. ^(DigSlttJ: y^lff 0.8 
0.a»ciB»Ufc. c*vS:, :r 7 •> 

HSK-fe;i/*-t if -(85302lS)Ti&3a L fcft. 

14000rp»(20000 g)T20^>ia5d^^a U -C, 

fflv^-c, tfrffixeci )-(2) ©:&isicj;y, c 
CD ttWiBtSO i*t-c?, 37x:»cr 2 ^lasiSS'tt 

300 aKic 3fc 4 <fc -5 t IraiL. j?ck:2f&«cpi^ y - 
yusssint-c* -30t;-c 3 ^laifii^ i> fcit: 

12000 rpi(8900 s) -C IO^ fSI id 'C^ ^ U T DNA O it 
Bl&aitSlU, znfc«flEKttUfc (DNAKi^XX 
VI).UE3lfifififllXSCl)-(8)-<B>TSHaU 
fey 5X5 KpAG5O0DNA5 a « j^" U T , iW ffi » 
3RBa»HI&15mffiiniit.-C. 10 iH Tris-HCl (pH7.4) , 
10 aH HgSO,, 50 bH NaCl, I bH J/f^^h^^h 

-;u0tt»ffi5o /I A 37x: r 2^ihisj6 * 
■itfc. * ® ft, fitrsnttfl^ 2 - (2) (5:fratk:.t 
u. M f 'J 7 /i" r ;i/ * 'J X 7 T i» - -tf ias, 

UffiCDDKAKiftXXVIfcDNAKi^XXVIIhCO^fi 
W:^ U r , 3m&CDT« 7 7 i^DNA U - -tf S: 50 b 
H Trl3-HCl(pH7.4), 10 «H HgCl, . 10 bN i/ ^ 



?jraBSB3-21418I»(41) 

^5X5 KpAG4001ft*^a5f«c«:, ^i^^-piG 



I510a 







m 




«c 


C S it^tt"^ 


6 


0 


1 


») 




0,50 


8 


0 


1 


( P 


A a 5 0 ) 


0 ■ 5 2 


8 


0 


1 


( P 


A G 4 0 0 1 ) 


2.06 


8 


0 


1 


( P 


A G 4 0 0 2 ) 


2.07 


8 


0 


1 


( P 


A G 4 0 0 3 ) 


2 . 10 



^1} ^9ScD^i} tmi:^. 



a2) ^2^(0^2)^: IhI U^. 

(7) C Sg^j8G^^fc'^tf*l»4.9*D^-X«)0 

g(rS;^M«3-Cl)-(5)-l?9i«l/fc:/'7X5 
KpAG4001<ODNA 5 ^ g ^ L T . MlSKiRBaBHI 
ilSMttJinifC. 10 bN Trls-HCl(pH7.4). 10 bN 
HgSO,. 50 bH NaCl. 1 bN i/^* h U -f h — 

> u h -yv* 1 bMX^;1/ 5 V . l bN atp, o. 
1 Bg/B fl BSA09a V^dcSO A a [f'C, ISr (CT — Irft 

Rjt^^ittz. -t^a. 70T:icrio^>ra3&niRT5 c 

;6r«St cfcy, n U :^v< f y •> A-Ji 5 -fe 3 5 
( CorynebacterulB Belassecola ) 801 ( ttt X ^ $ 
®558^) Sj^KisaLfc. ^i&ivfcx h 
i'y>Wtti^»«5«lflcSr7'h5'?f>fi'y>lOAg 

A^^sjaieEK^fj 1 xgci J-(8) -(DcQ^ifiic 

J: y y 5X 5 K S:^»U, jSH K B i: U T EcoRI, 
Hindin, Pstl. SaXI&l^Xbal&ffi V>££;^M:^8g 
l^fiS«f«l-(l)-(6)i:3»CD:*i5a*cJ:y-f*v^ 
coy^ X 5 Ki»*f Lfc. tr^x^K 
pAG4002 S:ICt^ L ^ • 5 X 5 KpAG4002it . :r ^ 
X 5 KpAG50(5{HK»3f}BaBHI©»f®ffilC. ^0/ 3» 

&'tt^l^4.94rn^ - XCDDNAWn- JC'd' * nr V> S 
|(Sf3.2* a A-;^ fi!)BaBHI»f>T- A^fflii * A fctt-^ :/ 
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KpAG4002CD 

3 ';^^<i^r';'>A->i^-fer3^ ( Corynebacte - 
rluB ■eIa33ecola )fl01(pAG4002) Kl O T , E 
f5»0!3-Cl}-(6) (^:*r^ici:UCSffittSr 

4nTV>S3.2* ^-<->^CDBa■HI»f>^■^C^±. i''-'!/ 

(8) c sm^ykB=f-tcistim^.i^ d^-acdd 
KAll^>^•^Dtt/Jx^b 

^ KpAG4002(DDNA S^sICj^L/T, 20I|L {fir o $9 KS 
0|}SalI$:^iLr . 50aH Tris-HCl (pH7.4) . 10 
nK NkSO«, 100 bN NaCl (9 fff ft S0> A it>-C37 t: 

icT2^BBfirt;s-tfrfc- -t :i ^^so 7 X y -yv- 
D n A(i:i v/v) Jtt i as Ho t T , » i$ fiD ft , 

L.T»*?oa, & Hid U fc. -e h 

t ra«©3!f«c c i u -en i& ^ :^ 5 k S:»*f u 

fc. t^e»nfc:/v;^5 K f:^ ^ x 5 K pAG4003 t 

»iaH>CiRUfc«lc:/^X5 KpA6400 
Z\t-f^X^ KpAG4002C!)tt0.7* □ ^-:7.(©SalI 

3 U ^ ^ 5^ y A • > ^ -fe 3 ^ ( Corynebacte - 
riua ■elassecola )801(pAG4003) O T , US 

S!^b:rc|gm. 1910^ U ICS VI c S itl£ 
ttA^B«>6nfc. ttlC, "/7 :^ 5 KpA64003tC,iv 
< *nTV>4|!S»3.2#a^'-;=^C!)Ba»HI-SalI»f>r 



WBSBS 63-^14181* (42) 

y A S: iftHaffiSOO.MC ^ 4 <k ^ ^C^0iL. ??ck:2 
fil^Lfeft. 12,000 rpB{8»900 g) "C 10^ W jfl 

fc. ^®DNA±fi»C^LT, 3*fir CDT4 7 T - i^DK 
AU^--eSr50 »N TrisrHCKpH 7.4), 10 bN 
HgCl, , 10 bH 2/ ^ * h U •< h — /I/ , 1 bN X ^ ;I/ 
^ V . 1 bN ATP 0.1 bs/b a BSACOttSf ffiSO p A 

»?'-c, i5rtcT-^ftsrt?*itfc, -tcoft. 70t:»c 
Ti04>isiinijR-r 5 c: t IC J: y , JhS-frfc. 

ci)-(8)-<B)(0:&*fejc<ky. ^y:^/^^'T•y'> 

A • jji ^ "fe 3 7 ( CorynebacterluB Belassecola ) 30 
1 {«X9f^«Jg 5 5 8 -9-) S:0Slg«Ufc. 

r h >r y >10^g/BA S:^0«lrffiLG»3eiS 

ffi±-c«^tLfca, #«cA» e>6jffiiitt« 1 xac 

i)-(8) -<Dco;^aiJCcty:/7;^iKS:^«L, 

ft!]RI0li i: L TEcoRI, Hindm, PstI, Sall&l/ 
Xbal&ffi 5£^^i±|Jffi|^ft« 1 _CX)-(6 ) 

C2]GDHae^. ICDHjgG^^atfCSa 
g ^ S: fi » ^ «C D N A 0 « 

B5225ltt«3- (1) 6*vfcpAG4003 S:ia 

?2lll«|qi- C3] icffitt t ^«O:;^^-C100b H 
Oig9»E;^^l^60;[c(60As/Ba)S:9ie tfc. $ 
fcICDHBf)^-*;J:t?GDH»f>i-ttUffill»«l 
- (3) 0?^^fefcfi£v>^n-rM^f2;igfi<k t^ft3 
Ms$:9l&ft, ^jKMl- C3) (cSttCD^iSk: 

t£l'pAG4003(DSalI^9r I CDH^^^-friffi;^ 
i&tf C ^ ^CJ; UpCI31&^^. $ &pAG4003OEcoR 
IWSf^aCGDHW/^&fi^^iitrtlCj: y pCG5 
5:^9*:. pCI31**<k t^pCGStt -t *l C S I C 

GDH&|gi^k:'^t/fflttiL^7X5K-C*4. C 
S + ICDH + GDHCDfitt^y^AS K (4pCI3 
10EcoRI^9f.5 tCGDHBfrK*S:Ja*iit^rt»CJ: 
y t3 i& *«B)i CD y 7 5 KpCIG231 ICO V^T 
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»B3Bg 63-21418;) (43) 



AV^^lf^T^i KpCI31.pCG5, *; <k t5pCIG231 S: 

-mco«i^iSA*e»M» u. 5iJS«i- ci) -(6) 

^«2^J»«l-C6) EttW^SSttto rpCI3 

^ S ( Corynebacterlui Belassecola 80 1 ) «fc 0 
-tn^niBBfflttffitt* W« 0. CS, ICDH, 

tttt. 3.0. i ® »i!iK^Ctt C95»M Tris-HC A (pH8. 

o).o,2.K34-*-y 0.1 >K 5.5'-i^^5j- tr A 

-C2-- h n ^ Jft#il)(D T N B ) , O.lSBHT-fef^ 
;i/-CoA,10;i A|BIifilAai«)CD412n»(Ci?(t2«^ 

tk:J:y*«>fc. I C D H»ttfe J: I^G D HIStt 



IgF 1 1 ^ 



Mile 


C S 


I C D H '> 


-Q D H 


80P^ 


0.33 


0.82 


0.8S 


801(pCI31) 


1.6 


3.4 


0.85 


80l(pCG5) 




0.75 


3.2 


801(pCIG23l) 


1.1 


3.9 


2.5 



^2)0 3»o^i)(ciiii;. 
as)® 1 ^©aoicra c . 

mi ia®IS«k:J: y pCI3I»^«E. pCGS^n 
pCIG231filJ#«Ett'f ii^^nB6^©»3!i?Stt35iJ 
^ r 51<t « n "Ct^ -6 i i: « a * n . 



CS. AH, ICDH, fiit; 

H ig^^T^ & -^tr ld4.7kb(;DXbaI)9r^ & Hfi 1/ . 1^2 
AgflOa»fii-&^fe. pCIG231fi:XbaIT5Blb 
^ 5 d t K: <t y ^ 6 *V S3I9f;iO d ^ , ♦^9.4kb(0 
»r>T- t Jl^6.5kb©»r;i SrpCIG231 DNA10a«»»^ 

'en-rni^3AigSi):r^ii^2^KOit!(fi'C8iifik:9is 

Ufe. ^ ft nfc3a(DXbaI»f>T-(4.7kb. 9.4kb. £ 
<fci;6.5kb)&^ftS^ imtfc(DT4D N A y ^ 

--tf ftrnv^Tzne. iiS'S'S-ttfc. ^'jh-^bl 

( Corynebacteriua Kelassecola ) 801$;^!Sl£ft I/- 
^6.*t3txh7i*-'<i'y>WttJ&Kte««E*5300 



^ KOiifl^ & tf t^. Xbalj&JSlC J: y9.4kb. 6.Skb. 
»it;4.7kb<i!)3»fJt ««4 C ^5 K> 

uaa^o, in i& © -5 ^Kicsaiiftk]9"e3.4kb 

<D9r>T7^^i:&^0 2a«:Sfl9C!)filA^:^7X^ 
KfcO-C^ttUfc. cniStOd^ia. pCAIG4«: 

filwr sjB««5««*3 y 5r f- y A . ;i ^-t 

3 7 C( Corynebacterly ■elaaaecola ) 801 (pCAIG4) 
100/ts(a£l^&0Ag/Bl}^^7;^ ^ KpCAIG 4S: 

022 0 iCiiK U 2: £ y pCAIG4ttpGA50 
lies, AH, ICDH- ^ ^X^GD H(D^m)i 

(2)l»3(l^«tC98l^ 

□ y ;^ ^ r y A • > 5 -fe 3 5 ( Corynebac - 
teriua ■elassecola )801 cfc 3 y ^ r" y -J^ 
A • >t 7 *fe 3 7 ( CorynebacteriuB aelasaecola ) 8 
01(pCAIG4) i: y n-enilSIttlAmia: lb 9lfift> C 
S, AH, ICDH. ^J:t^GDH(0*»3RStt 
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^3- CI) . 2- cn at;i- CD ^J^t^ 

f rnrvnabacterlu. «lassecola)801 (pCAIG4) 

» 1 2 ^ 



801'^ 

801(pCAIG4) 



C S^> 
0.46 
2.0 



0.62 
1.9 



I C D H'^ 
0.85 
3.9 



G D H 
1.1 
2.1 



ai)^9a©ai)tCl^ IS . 

a4)^l«oaOK:^ - 

a5)ig2aoa2)cig 

^ IS W 5 



4 -C^ *V 
7 7 - > > ^' 



HrfBBS 63-^^1418(1 (44). 
^ to X IS a t « « «E <^ ^ ® ^ 



dA l^-C) . «3R0.8 g/dfi . liKSO*-7H,0 

0.05 g/d a. Uvrtt 0.15 «/dil (SStttpH 7.0, 
120t:20^^«iS)4^f ««S»^«SU, 32X-C16^ 
raJSSift. -t(D^ft&^r-y«!«ffi5.4 g/dfl 

Wi: ut) . hieso«-7h,o 0.05 g/dfl , y vtt 

0.23 R/da(ia®l9pH 8.0, I20r304>ttifi)«:* 
Qb, 32X1. 800rp«, Ivvb pH7 , 8 ( 7> * - 7 tK 
1 . 5R/d a H o t ^ ( «i 7 !^ lai ) §SE « 40. II 

g/d fi L T) , HgSO.-7H.O 0.05,g/d A . 

vSlO.213 g/d A . 120T:20^«S<Oia»l i» & 
^ t^ iS*2 A S ^ - 7 T - > - «: ffl ^^"^ V 
32-34*0. 900 rp.. 1 vv«, pH 7.3 (7 > ^ - 7 * 



1.4 g/dA K:<tofeN?j^-e-y*vA^*:^HA(B 

:^,jfta|fl)t0.2 g-0.3 gSitab^::. *^^«»15B* 

iffl a ic^-i^ 'J yGi4,ooo*tt^lin bfc. 
iciua-saa^bl »»«45 g/dA c^tttu-c) 
a«&i-2 g/dA t?[afc:{H« bfc. <^^* 

^Kittr h7lJ"<i' U y «:lO>.g/«A ^iBUfe. 

i3ii»t36i^iaitTV>. is«»7ft, 
2i^a«-rsv>*)'j»«»^«'^^^^'*^ ^ 

S<*801(PIG104) 



, 801(PAIG321), 801(pCm31)*,v*t/80l(pCAIG5) 

79 gJ3± t/^a g*v^9 6>nfc- 





ff ^ vK *^ 

ft) ■_ 




801'' 


9.1 


52 


BOKpAGlOOl) 


9.2 


54 ' 


801(pAG3001) 


9.1 


54 


801(pA64003) 


9.2 


53 


80l(pAG5001) 


9.2 


■ 53 


801(pIGl01) 


10.9 


57 


801(pAIG321) 


10.6 


58 


801(pCl31) 


9.1 


54 


801(pCG5) 


9,3 


56 


801(pCIG231) 


11.2 


60 


80l(pCAIG4) 


11.2 


' 61 



iipAGSOCO, fg60ttpAGlOO10, 7 0 i± pAG302 «) , 
m80t±pAG3O3C!). ^90 W:pAG3Il«) , SlO0ttpA 
GSOOICD, ?gU0ttpIGlOl<O, J5120 ttpAGSOlO, 
^130 ttpAGSOOlCO . fgl40ttpAIG32O., »150 
t±pAG40lflD, Jgl60ttpAG4OOl©. ?6l70l±pAG4O 
02(0, ?S180 H:pAG4003(O , » 19 0 t±pCI31 O , « 
2O0ttpCG5O. f|210l±pCIG231<D, m220t±pCA 



IG4O{HES»3l5«»ftt0 S: ■t^i-'P*!'^'*"- 0 't' O 

B:BaBHI, E:EcoRI, HlHindlll, 
P:P8tI. S:SalI, X:XbaI 
?g6, 10, 11, 13, 14. 18, 19, 20, 21&1/220 

Xbal« »r,^*» e> S: * D (kb) Ta? U X 

t^a. AHv CS, ICDH. GDHtt-en-fn 
A Hite^ t/ D N A WfiV. C S atfi^ Sr-S-t^ 
DNA»r>T-, ICDHjae^Sr-S-tDNABr;!, 
G D H it e ^ S: D N A >t"e * 5 c: i: fi: m t 
Tl^S. IC VVT D N A - (A) tt G D 

HiSe^i^t^DN A»f>i-, pBR325-(A)«::/5 
KpBR325 &EcoRI-craatOfeDNA»f^S:5t 
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